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Chapter 1
Product Overview

1.1 i.MX28 Overview
The i.MX28 is a low-power, high performance application and a multi-media processor
aimed at the following market segments:

µ Human Machine Interface (HMI) panels: industrial, home.

µ Industrial drive, PLC, I/O control display, factory robotics display.

µ Graphical remote controls.

µ Handheld scanners and printers.

µ Electronic point-of-sale (POS) terminals.

µ Smart energy gateways/meters.

µ Media gateways.

µ Portable medical devices.

µ Media phones, VoIP.

µ Automotive infotainment.

1.2 Hardware Features
The Hardware Features of the i.MX28 are as follows:

µ ARM926 CPU Running at greater than 450 MHz at 1.45 V

µ Integrated ARM926EJ-S CPU

µ 32-Kbyte data cache and 16-Kbyte instruction cache
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µ ARM Embedded Trace Macrocell (ETM CoreSight 9)

µ Parallel JTAG interface

µ Resistor-less boot mode selection using integrated OTP values

µ 128 Kbytes of Integrated Low-Power On-Chip RAM

µ 128 Kbytes of Integrated Mask-Programmable On-Chip ROM

µ High Performance and Flexible External Memory Interface (EMI)

µ Supports DDR2-400 (1.8 V), LP-DDR1-400 (1.8 V) and LV-DDR2-400 (1.5 V)

µ 16-bit data-width with up to two chip-selects

µ Rich arbitration features and high-performance AXI & AHB bus interface

µ Integrated ODT and control for DDR2 applications

µ Up to 200 MHz DDR clock frequency with voltage over drive
µ 1280 bits of On-Chip One-Time-Programmable (OCOTP) ROM

µ Two 802.3 compatible 10/100 Ethernet MAC supporting IEEE¾ 1588 protocols and
one 3-port L2 switch

µ Two FlexCAN2 interfaces supported

µ Full Implementation of the CAN protocol specification, Version 2.0B

µ 64 Message Buffers of zero to eight bytes data length

µ Low power modes, with programmable wake up on bus activity

µ Two instances of Universal Serial Bus (USB) High-Speed   Up to 480 Mb/s

µ One USB 2.0 on-the-go (OTG) device/host and one USB 2.0 host

µ Fully integrated high/full/low-speed/ Physical Layer Protocol (PHY)

µ OTG capable (uncertified by USB-IF)

µ Power Management Units

µ Single DC-DC switched converter supporting Li-Ion batteries.

µ Features multi-channel outputs for VDDIO (3.3 V), VDDD (1.2 V), VDD1P5
(1.5 V), VDDA (1.8 V) and regulated 4.2 V source

µ 1.5 V linear regulator with programmable current limits for load and battery
charge circuits

Hardware Features
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µ Silicon speed and temperature sensors enable adaptive power management over
temperature and silicon process

µ Integrated temperature based power shut-down safety modes

µ Optimized for very long battery life

µ 16-Channel Low-Resolution ADC

µ Seven independent channels and nine dedicated channels

µ 4/5 wires resistive touchscreen controller

µ 8 À 8 key pad panel matrix

µ Temperature sensor controller

µ Absolute accuracy of 1.3%

µ Up to 0.5% with bandgap calibration

µ Single Channel High Speed ADC (HSADC)

µ Up to 2 Msps sample rate

µ Sample precision configurable for 8/10/12 bits

µ Three trigger modes supporting to start ADC conversion

µ Security Features

µ Read-only unique ID for digital rights management algorithms

µ Secure boot using 128-bit AES hardware decryption

µ SHA-1 and SHA-256 hashing hardware

µ Customer-programmed (OTP) 128 bit AES key is never visible to software

µ High Assurance Boot (HAB4)

µ Wide Assortment of External Media Interfaces

µ Up to eight NAND Flash memories with hardware management of device
interleaving

µ High-speed MMC, secure digital (SD)

µ Hardware BCH ECC engine allowing for up to 20-bit correction with
programmable NAND page layout.

µ Dual Peripheral Bus Bridges with 32 DMA Channels

Chapter 1 Product Overview
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µ Multiple peripheral clock domains to save power while optimizing performance

µ Direct Memory Access (DMA) with sophisticated linked DMA command
architecture saves power and off-loads the CPU

µ Highly Flexible Display Controller

µ Up to 24-bit RGB (DOTCK) modes

µ Up to 24-bit system-mode including VSYNC and WSYNC modes

µ 8-bit data ITU-R/BT.656 D1 digital video stream output mode (PAL/NTSC),
with on-the-fly RGB to YCbCr color-space-conversion

µ Flexible input formats

µ Pixel Processing Pipeline (PXP)

µ Provides full path from color-space conversion, scaling, alpha-blending to
rotation without intermediate memory access

µ Bi-linear scaling algorithm with cropping and letterboxing with up to 4:1
downscaling (720p to QVGA for example)

µ Alpha-blend, color-keying

µ Memory efficient block-based rotation engine

µ Supports up to eight overlays

µ 8 À 8 and 16 À 16 programmable block size for DRAM bus-width matching
resulting in optimized efficiency.

µ Data Co-Processor (DCP)

µ AES 128-bit encryption/decryption

µ SHA-1 and SHA256 hashing

µ High-speed memory copy

µ Bit Blit

µ Six Universal Asynchronous Receiver-Transmitters (UARTs)

µ Five high-speed application UARTs operating up to 3.25 Mb/s with hardware
flow control, dual DMA and auto baud-rate detection

µ Debug UART operates at up to 115 Kb/s using programmed I/O

µ Two I2C Master/Slave Interfaces
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µ Up to 400 Kb/s

µ DMA control of an entire EEPROM or other device read/write transaction
without CPU intervention

µ PIO and PIO queue modes controlled by CPU. In PIO queue mode, commands
and data are queued up with FIFOs

µ Both 7-bit and 10-bit device address supported in master mode. Programmable
7-bit address employed in slave mode

µ Four Synchronous Serial Ports (for SPI, MMC, SDIO, Triflash)

µ Up to 52 MHz external SSP clock for SD/MMC mode

µ 1-bit, 4-bit and 8-bit MMC/SD/SDIO modes

µ Compliant with SDIO Rev. 2.0

µ Support eMMC4.3 and eMMC4.4

µ SPI with single, dual and quad modes

µ Four-Channel 32-Bit Timer with Rotary Decoder

µ Eight-Channel Pulse Width Modulator (PWM)

µ Real-Time Clock

µ Alarm clock can turn the system on

µ Uses the existing 24-MHz XTAL for low cost or optional low power crystal
(32.768 KHz or 32.0 KHz), customer-selectable through OTP

µ SPDIF Transmitter

µ Dual Serial Audio Interface (SAIF), Three Stereo Pairs

µ Full-duplex stereo transmit and stereo receive operations

µ Cell phone baseband processor connection and external ADCs and DACs

µ Bluetooth hands-free connection (with full-duplex voice)

µ Analog I/O for peripheral bus breakouts

µ I2S, left-justified, right-justified, PCM, and non-standard formats

µ Customer-Programmable One-Time-Programmable (OTP) ROM through Integrated
eFuse Block

µ Resistorless boot mode selection
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µ 128-bit boot mode crypto key

µ Boot mode specification of NAND characteristics for device that the customer is
soldering to the board. This means no more costly delays waiting for new device
support in the boot ROM.

µ Fully software-programmable and accessible

µ Flexible I/O Pins

µ All digital pins have drive-strength controls as described in Pin Drive Strength
Selection.

µ Almost all non-EMI digital pins have general-purpose input/output (GPIO) mode

µ Offered in 289-Pin Ball Grid Array (BGA)

1.3 i.MX28 Product Features
The following figure shows the block diagram of a typical system based on the i.MX28.
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Figure 1-1. System Block Diagram

The i.MX28 features low power consumption to enable long battery life in portable
applications. The integrated power management unit includes highly-efficient on-chip
DC-DC converters. The power management unit also includes an intelligent battery
charger and detector for Li-Ion cells and is designed to support Adaptive Voltage Control
(AVC), which can reduce the system power consumption by half. AVC also allows the
chip to operate at a higher peak CPU operating frequency than typical voltage control
systems. The DC-DC converters and the clock generators can be reprogrammed on-the-
fly to trade off power versus performance dynamically.

To provide the maximum application flexibility, the i.MX28 integrates a wide range of I/
O ports. It can efficiently interface to nearly any type of flash memory, serial bus, LCD
or HDMI/MHL transmitter. It is also ready for advanced connectivity applications such
as Bluetooth, WiFi and Cellular Data Model through its integrated 4-bit SDIO controller,
high-speed (3.25 Mb/s) UARTs and secondary USB host PHY.
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An ARM926EJ-S CPU with 16K I$ & 32K D$ L1-caches and 128 Kbytes of on-chip
SRAM provides the processing power needed to support advanced features such as web
browsing and portable gaming (together with graphics and video processing hardware).
Contact the local Freescale representative for more information on the software board
support packages available for the i.MX28.

Execution always begins in on-chip ROM after reset, unless overridden by the debugger.
A number of devices are programmed only at initialization or application state change,
such as DC-DC converter voltages, clock generator settings and so on. Certain other
devices either operate in a crystal clock domain or have significant portions that operate
in a crystal clock domain, for example, ADC, PLLs and so on. These devices operate on a
slower speed asynchronous peripheral bus. Write posting in the ARM core, additional
write post buffering in the peripheral AHB, and set/clear operations at the device registers
make these operations efficient.

1.3.1 ARM9 CPU Subsystem

The on-chip RISC processor core is an ARM926EJ-S CPU. This CPU implements the
ARM v5TE instruction set architecture. This CPU has two instructions sets, a 32-bit
instruction set used in the ARM state and a 16-bit instruction set used in the Thumb state.
The core offers the choice of running in the ARM state or the Thumb state or a mix of the
two states. This enables optimization for both code density and performance. ARM
studies indicate that Thumb code is typically 65% the size of the equivalent ARM code,
while providing 160% of the effective performance in a constrained memory bandwidth
applications. The ARM CPU is described in Overview.

The ARM RISC CPU is the central controller for the entire SOC, as shown in System
Buses.

µ AHB1 Used for ARM instruction fetches

µ AHB2 Used for ARM data load/stores

1.3.2 System Buses

The i.MX28 uses buses based on ARMÉs Advanced Microcontroller Bus Architecture
(AMBA) for the on-chip peripherals. The AMBA2 specification (http://www.arm.com/
products/solutions/AMBA_Spec.html) outlines two bus types: AHB and APB. The
AMBA3 specification (http://www.arm.com/products/solutions/axi_Spec.html)
additionally outlines the AXI fabric. The three bus types are explained as follows:
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µ AXI is the highest-performance AMBA bus that supports de-coupled R/W channels,
multiple outstanding transactions, and out-of-order data capability. This leads to
higher performance and more efficient use of external memory.

µ AHB is a higher-performance bus that supports multiple masters such as the CPU
and DMA controllers.

µ The APB is a lower-speed peripheral bus.

As shown below, the i.MX28 uses a three-layer AHB, one AXI 64bit bus and two APB
buses (APBH and APBX).
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Figure 1-2. i.MX28 SOC System Buses

1.3.2.1 AXI Bus Segments

The AXI0 bus-segment on the i.MX28 provides several high-bandwidth/performance-
critical peripherals, a tightly-coupled and efficient interface to Port-0 of the external
memory controller. The peripherals are as follows:
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µ DCP (Crypto/Memcpy)

µ Pixel Processing Pipeline (PXP)

µ Display Controller (LCDIF)

µ BCH-ECC Engine

i.MX28 also contains one bus performance monitor modules (PERFMON). There is one
PERFMON per AXI segment. The key features of the PERFMON are as follows:

µ Real-time performance statistics collection on three AXI buses

µ Single or multiple master transactions monitoring

µ Various interrupts support: address trap, latency threshold and so on

µ AXI protocol and out-of-order sequence support

µ Parameterized performance monitor for scalability

1.3.2.2 AHB Buses

The AHB is the main high-performance system bus and is implemented in three layers, as
follows:

µ Layer 1 (AHB1) CPU instruction access to OCRAM, OCROM

µ Layer 2 (AHB2) CPU data access to OCRAM, OCROM, all bridges, Ethernet,
USB and DFLPT slaves

µ Layer 3 (AHB3) APBH DMA, APBX DMA, Ethernet and USB masters

The ARM926 instruction bus (AHB1) is a single-master layer as the ARM926 data bus
(AHB2). The AHB3 has multiple masters, as shown in Figure 1-2.

The ARM926 data bus connects to all the slaves in the system, including RAMs, ROMs,
bridge slaves, Ethernet and USB slaves. The APB peripherals can act as AHB slaves
through the AHB-APB bridge. The AHB has nine slaves:

µ USB slave

µ Ethernet slave

µ On-chip RAM

µ On-chip ROM
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µ Default first-level page table

µ Two APB bridges

Each layer of the AHB bus allows one active transaction at a time. A transaction is
initiated by a master, controlled by an arbiter, and serviced by the slave at the
corresponding address. A transaction can be as short as a single byte, or as long as a CPU
cache line (32 bytes). For the USB, a transaction can be much longer, up to 512 bytes.

AHB bus clock is named as the abbreviated "HCLK" or "clk_h" in the reference manual.

1.3.2.3 APB Buses

There are two APB buses on the i.MX28:

µ APBH - The APBH (H DMA) is an AMBA2 APB system peripheral bus. This bus
comprises of the APBH peripherals such as those accessed through the APBH DMA
engine. The APBH peripherals are typically high-speed I/Os.

µ APBX - The APBX (X DMA) is an AMBA2 APB system peripheral bus. This bus is
asynchronous to other system buses. This bus comprises of the APBX peripherals
such as those accessed through the APBX DMA engine. The APBX peripherals are
typically low speed I/Os or analog control related.

The ÌHÑ in APBH denotes that the APBH is synchronous to AHBÉs HCLK, as compared
to APBX, which runs on the crystal-derived XCLK. The APBX bus clock is named as the
abbreviated "XCLK" or "clk_x" in the reference manual.

The ARM926 data bus connects to all the slaves in the system, including RAMs, ROMs,
bridge slaves, USB and Ethernet slaves.

1.3.3 On-Chip RAM and ROM

The device includes 128 KB of on-chip RAM (OCRAM) implemented as four physical
banks. It adopts a 4-port, word interleaved topology to maximize performance in a multi-
layer bus system.

The device also includes 128 KB of on-chip mask-programmable ROM. The ROM
contains initialization code written by Freescale Inc. to handle the initial boot and
hardware initialization. Software in this ROM offers a large number of boot configuration
options, including manufacturing boot modes for burn-in and tester operation.
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Other boot modes are responsible for loading the application code from off-chip into the
on-chip RAM. It supports initial program loading from a number of sources:

µ NAND Flash devices

µ SD2.0/MMC4.4, 4.3,4.2

µ SPI from EEPROM devices or NOR Flash devices

µ USB recovery mode

µ I2C

At power-on time, the first instruction executed by the ARM core comes from this ROM.
The reset boot vector is located at 0xFFFF0000. The on-chip boot code includes a
firmware recovery mode. If the device fails to boot from NAND Flash, or hard drive, for
example, the device will attempt to boot from a PC host connected to its USB port.

The ROM boot loader can be restricted to boot only properly certified load packages.
This function is enabled by an OTP bit. Additional laser fuse bits select one of the 16
customer keys, which are further modified by laser fuses. A polynomial LSFR is used to
decrypt the supplied boot package. A second polynomial computes an authentication
code for the load package. If the decrypted package does not compute the correct
authentication code, then the boot loader will enter recovery mode and attempt to boot
from the USB device.

See Boot Modes for more information.

Memory Map Overview shows the memory map as seen by the processor. Any blank
entries indicate that nothing is mapped at that address. No accesses should be made to
these addresses because the results are indeterminate. The Decode Block column
indicates the decode group to which each peripheral belongs. Most peripherals reside on
the APBH, APBX and Axi0 (through AHB0).

1.3.4 On-Chip One-Time-Programmable (OCOTP) ROM

The device contains 1280 bits of One-Time-Programmable (OTP) ROM. The OTP is
segmented into five distinct physical banks. Each bank is further divided logically into
eight 32-bit words. The OTP serves several functions:

µ Housing of hardware and software capability bits (copied into shadow registers).

µ Housing of Freescale operations and unique-ID fields.

µ Housing the customer-programmable cryptography key.
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µ Four words for customer general use.

µ A 32-bit word is dedicated to controller read and write locking of the various OTP
regions (copied into a shadow register).

µ Storage of various ROM configuration bits.

µ Storage of HAB data.

Access to the OTP is done through a memory-mapped APBH slave interface. Each of the
32 words is memory-mapped on APBH for the purpose of reading (requires a bank-
opening sequence). Writing to the OTP is done through an address and data interface,
where software provides the OTP word number (one of 32) and a programming mask.

See OCOTP Overview for more information.

1.3.5 External Memory Controller (EMI)

The i.MX28 contains a fully embedded DRAM controller solution including a multi-port
AXI & AHB arbiter, control and PHY. The key features are as follows:

µ Support for DDR2 (1.8 V), LP-DDR1 (1.8 V) and LV-DDR2 (1.5 V) up to 200 MHz
clock rate (400 MHz data-rate).

µ Support for up to 1024 MB with any combination of DRAMs up to two chip-enables.

µ Fully pipelined command, read and write data interfaces to the memory controller.

µ Advanced bank look-ahead features for high memory throughput.

µ Front-end interface to three AHB ports and one AXI port with optimized buffering
for high-bandwidth capability.

µ A programmable register interface to control memory device parameters.

µ Full initialization of memory on memory controller reset.

µ Delay-Line for reliable data capture timing across process, temperature and all
supported voltage ranges.

µ Integrated On Device Termination (ODT) for DDR2 applications.

µ Supports all levels of power modes for various device types.

See Overview for more information on the EMI.
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1.3.6 Interrupt Collector

The i.MX28 contains a 128-bit vectored interrupt collector for the CPUÉs IRQ input and a
separate non-vectored interrupt collection mechanism for the CPUÉs FIQ input. Each
interrupt can be assigned to one of the four levels of priority. The interrupt collector
supports nesting of interrupts that preempt an interrupt service routine running at a lower
priority level. Each of the 128 interrupts is assigned its own 32-bit programming register
and can be set for HW source IRQ, SW source IRQ or HW source FIQ.

See Interrupt Collector (ICOLL) Overview for additional information.

1.3.7 Default First-Level Page Table

The device contains a default first-level page table (DFLPT) implemented as an AHB
slave. This device provides an economical way to present 16 Kbytes of L1 page table
entry data to the ARM CPUÉs MMU. This page-table is connected to the AHB bus at base
address 0x800C0000. The DFLPT provides 16 movable and scalable entries such that
each entry can span up to128 locations. This allows the DFLPT to be used for systems
with large external memories.

See Default First-Level Page Table (DFLPT) Overview for additional information.

1.3.8 DMA Controller

Many peripherals on the i.MX28 use direct memory access (DMA) transfers. Some
peripherals, such as the USB controller, make high random accesses to the system
memory for a large number of descriptor, queue heads, and packet payload transfers. This
high random access nature is supported by integrating a dedicated DMA into the USB
controller and connecting it directly to the high-speed AHB bus.

Similarly, the DCP (crypto/memcpy), BCH-ECC and LCD controller (legacy DMA
mode) devices contain their own bus masters to allow more random accesses to the
system memory.

Other peripherals have small number of high sequential transactions, for example the
ADC streams, SPDIF transmitter, and so on. These devices share a centralized address
generation and a data transfer function that allows them to share a single shared master
on the AHB.

As mentioned previously, there are two AMBA peripheral buses on the i.MX28:
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µ The APBH bus runs at 200 MHz clock domain.

µ The APBX bus runs in an independent XCLK clock domain that can be slowed down
significantly for power reduction.

See Overview and AHB-to-APBX Bridge Overview for more detailed information.

The two bridge DMAs are controlled through linked DMA command lists. The CPU sets
up the DMA command chains before starting the DMA. The DMA command chains
include set-up information for a peripheral and associated DMA channel. The DMA
controller reads the DMA command, writes any peripheral set up, informs the peripheral
to start running and then transfers data, all without CPU intervention. The CPU can add
commands to the end of a chain to keep data moving without interventions.

The linked DMA command architecture off loads most of the real-time aspects of I/O
control from the CPU to the DMA controller. This provides better system performance,
while allowing longer interrupt latency tolerances for the CPU.

1.3.9 Clock Generation Subsystem

The i.MX28 uses several different clock domains to provide clocks to various
subsystems, as shown in Figure 10-1. These clocks are either derived from the 24-MHz
crystal or from one of the integrated high-speed PLLs. There are three PLLs in the
i.MX28:

µ PLL0 - 480 MHz with multiple phase-fractional and integer post-dividers used to
clock the AXI and APB buses (except for APBX), I/O peripherals, multimedia/
display hardware and the external memory interface. It also acts as the primary PLL
for USB0.

µ PLL1 - 480 MHz dedicated purely for USB1.

µ PLL2 - 50 MHz dedicated to the Ethernet hardware with additional post-divider for
lower frequencies.

See Clock Generation and Control (CLKCTRL) Overview for additional information
about the system clock architecture.

The system also includes a real-time clock that can use either the 24-MHz system crystal
or an optional low power crystal oscillator running at either 32.768 KHz or 32.0 KHz
(customer-configurable through OTP). An integrated watchdog reset timer is also
available for automatic recovery from an errant code execution.

See RTC Overview for more information about these features.
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1.3.10 Power Management Unit

The i.MX28 contains a sophisticated Power Management Unit (PMU), including one
integrated DC-DC converter, four linear regulators, one regulated 4.2 V output and
battery chargers. The PMU can operate from a Li-Ion battery using the DC-DC
converters or a 5-V supply using the linear regulators and can automatically switch
between them without interrupting the operation. The PMU includes circuits for battery
and system voltage brownout detection, as well as the on-chip temperature, digital speed,
and process monitoring. In addition, there exist safety features such as thermal shut-down
and battery charge current cut-off based on the external thermistor (through LRADC).
The integrated PMU converter can be used to provide programmable power for the
device as well as the entire application on up to five rails:

µ VDD4P2 (nominal 4.2 V) -- when connected to 5 V source, can source the DC-DCs

µ VDDIO (nominal 3.3 V) -- DC-DC or linear-regulator from 5 V

µ VDDA (nominal 1.8 V) -- DC-DC or linear-regulator from VDDIO

µ VDD1P5 (nominal 1.5 V) -- linear-regulator from VDDIO for LVDDR2

µ VDDD (nominal 1.2 V) -- DC-DC or linear-regulator from VDDA

The 4.2 V regulated output also allows the programmable current limits:

µ Total load plus battery charge current (5 V limit)

µ Battery charge current

µ Load current -- for both on-chip and off-chip circuits

The 4.2 V circuit is capable of adjusting distribution of current supply between the load
and the battery-charger depending on the programmed current-limits and the load
conditions. For example, when the battery charging exceeds the 5 V current limit, the 4.2
V regulator steals the current from the battery-charger circuit and diverts it to the load
circuit. The converter can be configured to operate from the standard Li-Ion battery up to
4.2 V. These converters use off-chip reactive components (L/C) in a pulse-width or
frequency-modulated DC-DC converter. The real-time clock includes an alarm function
that can be used to wake-up the DC-DC converters, which then wakes up the rest of the
system.
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1.3.11 Ethernet Interfaces

The i.MX28 includes extensive Ethernet connectivity support. Ethernet controller
includes two programmable 10/100 IEEE 802.3 Ethernet MACs. There is one time
stamping module for each MAC to support Ethernet applications requiring precise timing
references for incoming and outgoing frames to implement a distributed time
synchronization protocol such as the IEEE 1588.

In addition to this, a hardware 3-port switch is supported for either redundancy (dual
cables) or daisy-chaining (packet forwarding) to support automatic extension of control
networks.

Two unified DMA blocks allows backward compatibility to legacy FEC interface (note
that all uDMA programming is performed through the MAC0 and MAC1 register
interfaces).

1.3.12 CAN Interfaces

The i.MX28 includes dual FlexCAN2 controllers which are compatible with the CAN
2.0B protocol specification [Ref. 1]. The CAN Protocol Interface (CPI) manages the
serial communication on the CAN bus, requesting RAM access for receiving and
transmitting message frames, validating received messages and performing error
handling. The Message Buffer Management (MBM) handles Message Buffer selection
for reception and transmission, taking care of arbitration and ID matching algorithms.

1.3.13 USB Interfaces

The i.MX28 includes two high-speed Universal Serial Bus (USB) version 2.0 controllers
and integrated USB Transceiver Macrocell Interface (UTMI) PHYs. The i.MX28 device
interface can be attached to USB 2.0 hosts and hubs running in the USB 2.0 high-speed
mode at 480 Mbits per second. It can be attached to USB 2.0 full-speed interfaces at 12
Mbits per second. Note that a dual-device configuration is not supported.

The USB controllers and integrated PHYs support high-speed Host modes for peer-to-
peer file interchange. The USB controller can also be configured as a high-speed host.

The USB subsystem is designed to make efficient use of system resources within the
i.MX28. It contains a random-access DMA engine that reduces the interrupt load on the
system and reduces the total bus bandwidth that must be dedicated to service the five on-
chip physical endpoints.
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Each USB is a dynamically configured port that can support up to seven RX and seven
TX endpoints besides EP0, each of which may be configured for bulk, interrupt, or
isochronous transfers. The USB configuration information is read from on-chip memory
through the USB controllerÉs DMA.

See Overview and USB PHY Overview for more information.

1.3.14 General-Purpose Media Interface (GPMI)

The chip includes a general-purpose media interface (GPMI) controller that supports
NAND devices (all packages).

The NAND Flash interface provides a state machine that provides all the logic necessary
to perform DMA functions between on-chip or off-chip RAM and up to eight NAND
Flash devices. The controller and DMA are sophisticated enough to manage the sharing
of a single 8-bit wide data bus among eight NAND devices, without detailed CPU
intervention. This allows the i.MX28 to provide unprecedented levels of NAND
performance.

The general-purpose media interface can be described as two fairly independent devices
in one. The three operating modes are integrated into one overall state machine that can
freely intermix cycles to different device types on the media interface. There are eight
chip selects on the media interface. Each chip select can be programmed to have a
different type device installed.

The GPMI pin timings are based on a dedicated clock divider from PLL0, allowing the
CPU clock divider to change without affecting the GPMI.

See General-Purpose Media Interface Overview for more information.

1.3.15 Hardware Acceleration for ECC for Robust External
Storage

The hardware ECC accelerator provides a forward error-correction function for
improving the reliability of various storage media that may be attached to the i.MX28.
Modern high-density NAND Flash devices presume the existence of forward error-
correction algorithms to correct some soft and/or hard bit errors within the device,
allowing higher device yields and, therefore, lower NAND device costs.

i.MX28 Product Features

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

112 Freescale Semiconductor, Inc.



The i.MX28 contains an Error Correction Code (ECC) hardware engine implementing the
Bose Ray-Choudhury Hocquenghem algorithm for up to 20 bits of correction. The ECC
engine is tightly coupled to the GPMI and has a dedicated programming model and a
DMA structure.

1.3.15.1 Bose Ray-Choudhury Hocquenghem ECC Engine

The Bose, Ray-Chaudhuri, Hocquenghem (BCH) Encoder and Decoder module is
capable of correcting from 2 to 20 single bit errors within a block of data not larger than
about 900 bytes (512 bytes is typical) in applications such as protecting data and
resources stored on modern NAND Flash devices. The correction level in the BCH block
is programmable to provide flexibility for varying applications and configurations of
flash page size. The design can be programmed to encode protection of 2, 4, 8, 10, 12, 14,
16, 18, or 20 bit errors when writing into the flash and to correct the corresponding
number of errors on decode. The correction level when decoding MUST be programmed
to the same correction level as that was used during the encode phase.

BCH-codes are a type of block-code, which implies that all error-correction is performed
over a block of N-symbols. The BCH operation will be performed over GF (213 = 8192),
which is the Galois Field consisting of 8191 one-bit symbols. BCH encoding (or encode
for any block-code) can be performed by either of the two algorithms: systematic
encoding or multiplicative encoding. Systematic encoding is the process of reading all the
symbols which constitute a block. These symbols are divided continuously by the
generator polynomial for the GF (8192) and the resulting t parity symbols are appended
to the block to create a BCH codeword (where t is the number of correctable bits).

The BCH sits on the AXI fabric with close coupling to both the GPMI and the external
memory controller.

See Overview for more information.

1.3.16 Data Co-Processor (DCP)°Memory Copy, Crypto

The device contains a data co-processor consisting of four virtual channels. Each channel
is essentially a memory-to-memory copy engine. The linked list control structure can be
used to move the byte-aligned blocks of data from a source to the destination. In the
process of copying from one place to another, the DCP can be programmed to encrypt or
decrypt the block using AES-128 in one of the several chaining modes. An SHA-1 or
SHA256 hash can be calculated as part of the memory-copy operation.

See Data Co-Processor (DCP) Overview for more information.
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1.3.17 I2C Interface

The i.MX28 contains two two-wire SMB/I2C bus interfaces. Each interface can act either
as a slave or a master on the SMB interface. The on-chip ROM supports boot operations
from I2C mastered EEPROMs, as well as slave I2C boot mode. I2C flexibly supports
three transaction modes: DMA, PIO and PIO queue modes.

See I2C Overview for more information.

1.3.18 General-Purpose Input/Output (GPIO)

The i.MX28 contains 124 GPIO pins in the 289-pin BGA package. Most digital pins
(except for EMI pins) that are available for specific functions are also available as GPIO
pins if they are not otherwise used in a particular application. All GPIO pins support both
1.8V and 3.3V VDDIO. See Pin Control and GPIO Overview for more information.

1.3.19 Display and Capture Processing

In order to support a variety of multimedia-rich use-cases, the i.MX28 contains a
powerful and flexible display and capture sub-system comprised of the following
components:

µ Pixel Processing Pipeline (PXP)

µ Display Controller (LCDIF)
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Figure 1-3. i.MX28 Display System

1.3.19.1 Display Controllers / LCD Interfaces (LCDIF)

The device contains the LCDIF display controller module which connects to the AXI bus.
Some of the key features of the LCDIFs are as follows:

µ Very flexible display support which allows for connection to a wide variety of
display interfaces.

µ AXI master on the AXI bus segment with large efficient request sizes and support for
outstanding transfer requests.
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µ Ability to drive 24-bit RGB/DOTCK displays up to WVGA at 60 Hz. High
robustness guaranteed by 512-pixel FIFO with under-run recovery.

µ Support for full 24-bit system mode (8080/6080/VSYNC/WSYNC).

µ ITU-R/BT.656 compliant D1 digital video output mode with on-the-fly RGB to
YCbCr color-space-conversion. This output mode is suitable for driving the external
TV-Encoder.

µ Support for a wide variety of input and output formats that allows for conversion
between input and output (for example, RGB565 input to RGB888 output). Also
support for packed byte formats.

The APB DMA mode still exists for backward compatibility, but is not recommended for
driving displays larger than QVGA (320 À 240).

See LCD Interface (LCDIF) Overview for more information.

1.3.19.2 Pixel Processing Pipeline (PXP)

The PXP performs all necessary post display frame pre-processing in hardware with
minimal CPU overhead. The PXP operation and features can be described as follows:

µ The PXP can be programmed to operate in either 8 À 8 or 16 À 16 block modes.
When using 32-bit memories with the EMI, 16 À16 block mode is recommended to
allow for efficient memory access. Because the PXP accesses the blocks by
requesting a line of block, a 16-pixel fetch (one line of a block) will make full use of
a 16-byte burst on the EMI.

µ The background image (for example, decoded video frames) is read from an external
memory (single-plane YUV, dual-plane Y/UV and three plane Y/U/V inter-leaved
source buffer formats are supported) into the internal buffers as either 8 À 8 or 16
À16 pixel blocks. These buffers are then fed into a color-space converter (for
example, YUV to RGB) followed by the scaling engine which utilizes an advanced
bi-linear weighted scaling algorithm. The scaling operation is defined in terms of the
output image (through programmable offsets and cropping registers). The output of
the scaler is fed into yet another internal buffer called S0. If the background image is
already in the RGB color-space, it is assumed to be scaled appropriately for the
required output format and can thus be read directly into the internal S0 buffer. In
order to maintain the efficient use of an external memory, only the relevant (visible)
portion of the background image is fetched.
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µ The scaled RGB image (in the internal S0 buffer) can be blended with up to eight
programmable overlays. The co-ordinates of the overlays can once again be
described in terms of the resultant output image. Each overlay can have either a
global programmable opacity or a per-pixel resolution if constructed with RGB
color-space. In addition to this, each overlay can have a relative priority level such
that when constructing the output image, the PXP only fetches the visible overlay in
the current 8 À 8 or 16 À16 block. The overlays are fetched into the internal S1
buffer. Alpha blending is performed on the S0 and S1 buffers to generate the blended
output into the internal S3 buffer. Other operations such as BITBLT and color-
keying can also be performed at this stage.

µ The final stage of the PXP operation is the rotator which can perform flips and 90,
180 and 270 rotations. The rotator operates on the 8 À 8 or 16 À16 pixel blocks in the
S3 buffer to maximize external memory fetch efficiency. It writes 8 À 8 or 16 À16
blocks to the external memory in this final stage.

µ The PXP supports scaling down up to 4:1 in single-pass mode. This is useful for
scaling 720p decoded content to a QVGA display. The PXP can also be used to
further scale down images using a multi-pass approach which is enabled by the
ability of the PXP to write YUV output.

See Pixel Pipeling (PXP) Overview for more information on the PXP.

1.3.20 SPDIF Transmitter

The device includes a Sony-Phillips Digital Interface Format (SPDIF) transmitter. It
includes independent sample-rate conversion hardware so that the A/D, D/A and SPDIF
can run simultaneously. The SPDIF has a dedicated DMA channel. The SPDIF has its
own clock divider from the PLL.

See FlexCAN Introduction for more information.

1.3.21 Dual Serial Audio Interfaces

The i.MX28 SOC includes two Serial Audio Interfaces (SAIF), each with three stereo
pairs. The pin multiplexing scheme for i.MX28 allows a stereo transmitter and a stereo
receiver to be connected to external devices, either D/A and A/D converters or to a host
processor, such as a cell phone or BlueTooth controller.

See Serial Audio Interface (SAIF) Overview for more information.

Chapter 1 Product Overview

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 117



1.3.22 Rotary Decoder

An automatic rotary decoder function is integrated into the chip. Two digital inputs are
monitored to determine which is leading and by how much. In addition, the hardware
automatically determines the period for rotary inputs.

See Timers and Rotary Decoder (TIMROT) Overview for more information.

1.3.23 UARTs

There are six UARTs (similar to 16550 UART) provided; five for application use and one
for debug. The application UARTs are high-speed devices capable of running up to 3.25
Mbits per second with 16-byte receive and transmit FIFOs. The application UARTs
support DMA and flow control (RTS/CTS). The debug UART does not use DMA
channels.

See Application UART Overview and Debug UART Overview for more information.

1.3.24 Low-Resolution ADC, Touch-Screen Interface and
Temperature Sensor

The LRADC provides 16 physical channels of 12-bit resolution for analog-to-digital
conversion. Only eight "virtual" channels can be used at one time, but those eight
channels can be mapped to any of the 16 physical channels. Some physical channels have
dedicated inputs:

µ Channel 15 VDD5V

µ Channel 14 Bandgap reference

µ Channel 13 VDDD

µ Channel 12 VDDA

µ Channel 11 VTH

µ Channel 10 Sample VDDIO

µ Channel 8 and 9 Internal temperature sense input

µ Channel 7 Battery
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The USB_DN/DP inputs can only be sampled with the LRADC in non-USB mode (see
HW_USBPHY_CTRL_DATA_ON_LRADC).

The remaining seven channels are available for other uses and can be used for resistive
button sense, touch-screens or other analog input. Channels 0 and 1 have integrated
drivers for external temperature monitor thermistors. Channels 2°6 have integrated
drivers for resistive touch-screens. The LRADC provides typical performance of 12-bit
no-missing-codes, 9-bit SNR, and 1% absolute accuracy (limited by the bandgap
reference).

See LRADC Overview for more information.

1.3.25 High Speed ADC (HSADC) Controller

The high-speed ADC module is designed for driving the linear image scanner sensor (for
example, TOSHIBA TCD1304DG linear image scanner sensor). It can also support some
other general user cases which need to sample analog source with up to 2 Msps data rate
and then move the sample data to the external memory. The high-speed ADC module
integrates an 12-bit analog ADC module. This analog ADC module can support up to 2
Msps sample rate. In order to improve the flexibility, the high-speed ADC module can
co-work with PWM module which can generate driving signals of external device such as
the linear image scanner sensor. The PWM can also generate trigger signal which is
synchronous with high-speed ADC module to start the conversion of ADC. An APBH-
DMA channel is connected to the high-speed ADC module to move the sample data from
the asynchronous FIFO inside the high-speed ADC module to the external memory.

1.3.26 Pulse Width Modulator (PWM) Controller

The device contains eight PWM output controllers that can be used in place of GPIO
pins. Applications include LED brightness control, HSADC signal driving and high-
voltage generators for electroluminescent lamp (EL) display backlights. Independent
output control of each phase allows 0, 1, or high impedance to be independently selected
for the active and inactive phases. Individual outputs can be run in lock step with
guaranteed non-overlapping portions for differential drive applications.

See Pulse Width Modulator (PWM) Overview for more information.
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Chapter 2
ARM CPU Complex

2.1 Overview
This chapter describes the ARM CPU included on the i.MX28 and includes sections on
the processor core, the JTAG debugger, and the embedded trace macrocell (ETM)
interface.

2.2 ARM 926 Processor Core
The on-chip Reduced Instruction Set Computer (RISC) processor core is an ARM926EJ-
S CPU. This CPU implements the ARM v5TE instruction set architecture, which includes
the enhanced DSP instructions.

The ARM9EJ-S has two instruction sets: a 32-bit instruction set used in the ARM state
and a 16-bit instruction set used in the Thumb state. The core offers the choice of running
in the ARM state or the Thumb state or a mix of the two. This enables optimization for
both code density and performance. ARM studies indicate that Thumb code is typically
65% the size of an equivalent ARM code, while providing 160% of the effective
performance in constrained memory bandwidth applications.

A block diagram of the ARM926EJ-S core is shown in Figure 2-1.

See http://www.arm.com/documentation/ARMProcessor_Cores/index.html to download
the following ARM documentation on the ARM926EJ-S core:

µ ARM926EJ-S Technical Reference Manual, DDI0198D

µ ARM926EJ-S Development Chip Reference Manual, DDI0287A
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The ARM9 core has a total of 37 programmer-visible registers, including 31 general-
purpose 32-bit registers, six 32-bit status registers, and a 32-bit program counter, as
shown in Figure 2-2. In ARM state, 16 general-purpose registers and one or two status
registers are accessible at any one time. In privileged modes, mode-specific banked
registers become available.

The ARM state register set contains 16 directly addressable registers, r0 through r15. An
additional register, the Current Program Status Register (CPSR), contains condition code
flags and the current mode bits. Registers r0°r13 are general-purpose registers used to
hold data and address values, with r13 being used as a stack pointer. Register r14 is used
as the subroutine link register (lr) to hold the return address. Register r15 holds the
program counter (PC).

The Thumb state register set is a subset of the ARM register set. The programmer has
access to eight general-purpose registers, r0°r7, the PC (ARM r15), the stack pointer
(ARM r13), the link register (ARM r14), and the CPSR.

Exceptions arise whenever the normal flow of program execution has to be temporarily
suspended, for example, to service an interrupt from a peripheral. Before attempting to
handle an exception, the ARM core preserves the current processor state, so that the
original program can resume when the handler is finished.

ARM 926 Processor Core
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Figure 2-1. ARM926 RISC Processor Core

The following exceptions are recognized by the core:

µ SWI Software interrupt

µ UNDEF Undefined instruction

µ PABT Instruction prefetch abort

µ FIQ Fast peripheral interrupt
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µ IRQ Normal peripheral interrupt

µ DABT Data abort

µ RESET Reset

µ BKPT Breakpoint

The vector table pointing to these interrupts can be located at physical address
0x00000000 or 0xFFFF0000. The i.MX28 maps its 64-Kbyte on-chip ROM to the
address 0xFFFF0000 to 0xFFFFFFFF. The core is hardwired to use the high address
vector table at hard reset (core port VINITHI =1).

The ARM 926 core includes a 16-Kbyte instruction cache and a 32-Kbyte data cache and
has two master interfaces to the AMBA AHB, as shown below.

The i.MX28 always operates in a little-endian mode.
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Figure 2-2. ARM Programmable Registers

2.3 JTAG Debugger
The TAP controller of the ARM core in the i.MX28 performs the standard debugger
instructions.

JTAG Debugger
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2.3.1 JTAG READ ARM ID (TAP)
The TAP controller returns the following 32-bit data value in response to a JTAG READ
ID instruction: 0x079264F3 when the pin DEBUG=1 (JTAG interface works for ARM
debugging).

2.3.2 JTAG Hardware Reset
The JTAG reset instruction can be accomplished by writing 0xDEADC0DE to ETM
address 0x70. The ETM is on scan chain 6. The bitstream is 0xF0DEADC0DE. The
digital wide reset does not affect the DC-DC converters or the contents of the persistent
registers in the analog side of the RTC.

2.3.3 JTAG Interaction with CPUCLK
Because the JTAG clock is sampled from the processor clock CPUCLK, there are cases
in which the behavior of CPUCLK affects the ability to make use of JTAG. Specifically,
the JTAG block will not function as expected if:

µ CPUCLK is stalled due to an interrupt
µ CPUCLK is less than 3x the JTAG clock
µ CPUCLK is disabled for any reason

2.4 Embedded Trace Macrocell (ETM) Interface
The i.MX28 includes a stand-alone ARM CoreSight Embedded Trace Macrocell,
ETM9CSSingle, which provides a instruction trace and a data trace for the ARM9
microprocessor. For more details, see the CoreSight ETM9 Technical Reference Manual.
Also, see the pin list in the data sheet for pinout information.
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Chapter 3
Default First-level Page Table (DFLPT)

3.1 Default First-Level Page Table (DFLPT) Overview
The DFLPT provides a unique method of implementing the ARM MMU first-level page
table (L1PT) using a hardware-based approach. The ARM MMU L1PT must consist of
4096 page-table entries (PTE), each of which maps to a 1-Mbyte section of the 4-Gbyte
system memory. Each PTE consists of a 32-bit descriptor, such that 16 Kbytes of
memory is required to implement the L1PT. Using 16 Kbytes of system memory for the
L1PT can be an issue for memory-constrained embedded systems (especially those
without SDRAM).

The DFLPT implements a very sparse L1PT in hardware, as shown in Figure 3-1. This is
achieved by having sixteen movable and expandable page table entries (MPTE) that are
fully programmable and one semi-programmable fixed PTE. Any of the sixteen MPTEs
can be bound to 4095 of the 4096 sections using sixteen locator registers in the DIGCTL
block (Default First Level Page Table Movable PTE Locator 0
(HW_DIGCTL_MPTE0_LOC)).

This implementation, although sparse, is very useful in low-memory applications. For
small SDRAM systems (where the L1PT would typically be placed in SDRAM), the
DFLPT provides significant speed and power advantages (as well as saving 16 Kbytes).
For larger DRAM system, it provides a performance advantage. Large memory systems
are accommodated through the spanning option (for example, in cases such as
multimedia buffers, large amounts of memory are typically marked with the same
attributes, and the memory is contiguous physically). Using the DFLPT, a level-one
descriptor fetch takes two HCLK cycles to complete.
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Figure 3-1. Default First-Level Page Table (DFLPT) Block Diagram

3.2 Operation
The DFLPT provides the following features as part of the memory management within
the i.MX28 embedded software system:

µ 16-Kbyte AHB slave located at addresses 0x800C_0000°0x800C_3FFF supports the
required 4K L1 PTEs. To use the DFLPT, point the ARM TTB to 0x800C_0000.

µ Only 32-bit word accesses are supported.

µ All AHB burst types are supported.

µ Each access has a fixed 1-cycle AHB wait state.

µ Bus errors are supported when accessing an unbound PTE (that is, an address not
bound to an MPTE or spanned MPTE).

µ Sixteen fully programmable (value and location) page table entries. All 32-bits are
programmable. The location/binding of each MPTE is determined through the
HW_DIGCTL_MPTEn_LOC register fields in the DIGCTL module. The span
(1-128 MB) of MPTE is determined through the HW_DIGCTL_MPTEn_SPAN
register fields in the DIGCTL module. In addition, each of the sixteen entries can be
disabled through HW_DIGCTL_MPTEn_DIS if less than sixteen entries are required
(this avoids the need to bind an entry to some unused area of physical memory):

µ When an entry is disabled (through HW_DIGCTL_MPTEn_DIS), it cannot be
bound, so programming its HW_DIGCTL_MPTEn_LOC field has no effect.
This means that another entry which is not disabled
(HW_DIGCTL_MPTEn_DIS=0) can have the same value for
HW_DIGCTL_MPTEn_LOC as the disabled entry.

Operation
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µ A read from an unbound PTE returns 0x0000_0000. When the MMU is enabled,
this results in a section translation fault if the read is the result of a page-walk.

µ When using the span feature, the entire span is bound to the MPTE. This means
that up to 128 32-bit word locations/addresses can be bound to any MPTE (see
below for a more detailed explanation).

µ A write to an un-bound PTE shall result in a slave error, which shall in turn
result in an ARM data-abort. Note that when writing to a PTE encompassed in a
span, the descriptor will apply to the span of the MPTE with the exception of the
base-address, which only applies to the base MPTE (at location LOC).
Subsequent base addresses within a span are generated linearly from this LOC
value (see below).

µ Each MPTE has a reset value of 0x0000_0000.

µ One fixed PTE at location 2048 covers the i.MX28 PIO and register space. The
location is fixed as virtual = real, is non-cacheable, and includes programmable
bufferable, domain, and AP fields.

µ Each MPTE requires a location register, such that it can be mapped to any of the 4K
L1 section descriptors. In addition, each of these location registers can be
programmed to be bound to up to 128 locations each (covering up to 128 MB of
physical each). These location registers (HW_DIGCTL_MPTEn where n = 0...15)
are located in the DIGCTL module. Refer to Default First Level Page Table Movable
PTE Locator 0 (HW_DIGCTL_MPTE0_LOC) for a description of the MPTEn_LOC
registers.

µ Each HW_DIGCTL_MPTEn_LOC must be programmed with a 12-bit value that
corresponds to one of the 4K section entries. Once programmed, the AHB physical
address of the MPTE is determined as:

0x800C_0000 + (HW_DIGCTL_MPTEn_LOC << 2)
HW_DIGCTL_MPTEn_LOC = 0x000 ° 0xFFF

µ The reset state of each HW_DIGCTL_MPTEn_LOC register is n (n = 0...15), for
example, HW_DIGCTL_MPTE3_LOC has reset value of 0x0000_0003.
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µ None of the MPTEn_LOC registers should be programmed to 0x800 (2048).
This corresponds to the fixed entry that covers the i.MX28 register space.

µ No checking/status is given for incorrect programming (for example, overlap). If
multiple MPTEs are programmed to the same address in the DFLPT, the
behavior is non-deterministic. The only exception is that all but one of the entries
has DIS=1 set (disabled).

µ The spanning feature can be enabled by adjusting the value of
HW_DIGCTL_MPTEn_SPAN. This is a 3-bit value which determines the size of the
span as 2^SPAN. This means that any access to the L1PT within the span will have
the following properties:

µ The span allows any MPTE to bind to a range of MPTEn_LOC * 4 through to
(MPTEn_LOC + (2^SPAN ° 1) ) * 4, where SPAN is an integer from 0 to 7.

µ Because spanning binds a single MPTE to multiple L1PT entries, the DFLPT
must generate unique base addresses for each spanned entry, otherwise each 1
MB section would map to the same physical section. The DFLPT achieves this
by assuming contiguous 1 MB section addressing for all sections covered within
a span.

3.2.1 Top-Level Symbol and Functional Overview

The DFLPT connects to the AHB as shown in Figure 3-2. Note that due to the internal
pipelining (single wait-state), the bus interfaces have little or no combinatorial logic. The
read and address paths connect directly to the registers. The write-path connects to the
register bank through one level 1-hot muxing. All address and locator decodes are also
performed using 1-hot logic. Offset address generated from the AHB address (for
purposes of generating spanned base addresses) use a registered version of the AHB
address.

Operation
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Figure 3-2. DFLPT System Level Block Diagram

3.2.2 Memory Map

The virtual memory view of the DFLPT can be seen in the figure below. This example
shows how a MPTE can be spanned and how it will appear to the ARM MMU. In this
example, MPTE0 is set as follows:

µ HW_DIGCTL_MPTE0_DIS = 0x0

µ HW_DIGCTL_MPTE0_SPAN = 0x2

µ HW_DIGCTL_MPTE0_LOC = 0x700

µ TTB (0xBASE) = 0x800C_0000
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Based on these settings, MPTE0 spans 22=4 entries in the page table. Because only one
LOC value is specified, the DFLPT must generate section base-address values for each
location in the span as a linear offset to the base LOC. Even though this represents some
constraint in the view of virtual-to-physical memory mapping, it is quite common in an
embedded system to have large chunks of virtual memory to be contiguous.

MPTE0 with base of 0x700 and span of 2^SPAN = 4,
DFLPT returns value (MPTE0 + (1 << 20))

Automatically return Base-address = LOC + 1,
DFLPT returns value (MPTE0 + (2 << 20))

Automatically return Base-address = LOC + 2,

DFLPT returns value (MPTE0 + (3 << 20))

@0x800C1C08

@0x800C1C0C

available for MPTE1°15
PTE 0x900°0xFFF

PTE 2048

available for MPTE1°15
PTE 0x801°0xFFF

0xFFFXXXXX
@0x800C3FFC

@0x800C0000

AR926
MMU

Translation
Table Base

Register

0x000XXXXX

Virtual
Address

FLPT
Address

MPTE0_LOC=0x700,
MPTE0_SPAN=2

0x700XXXXX
@0x800C1C00

0x701XXXXX
@0x800C1C04

0x702XXXXX

Base-address=0x701

Base-address=0x702

Base-address=0x703
0x703XXXXX

Returns Base-address = LOC, DFLPT returns value MPTE0

Automatically return Base-address = LOC + 3,

(non-cacheable, V==R)-

PTE 0x000°0x6FF
available for MPTE1°15

PIO

Figure 3-3. DFLPT Virtual Memory Map

The table below lists the page-table entries available in the DFLPT.
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Table 3-1. Default First-Level Page Table

REGISTE
R NAME ADDRESS DESCRIPTION

MPTE15 0x800C0000 + (HW_DIGCTL_MPTE15_LOC <<2) <=
Address < 0x800C0000 + ((HW_DIGCTL_MPTE15_LOC +

2^SPAN)<<2)

Moveable PTE15 + ((Address[13:2] -
HW_DIGCTL_MPTE15_LOC) << 20)

MPTE14 0x800C0000 + (HW_DIGCTL_MPTE14_LOC <<2) <=
Address < 0x800C0000 + ((HW_DIGCTL_MPTE14_LOC +

2^SPAN)<<2)

Moveable PTE14 + ((Address[13:2] -
HW_DIGCTL_MPTE14_LOC) << 20)

MPTE13 0x800C0000 + (HW_DIGCTL_MPTE13_LOC <<2) <=
Address < 0x800C0000 + ((HW_DIGCTL_MPTE13_LOC +

2^SPAN)<<2)

Moveable PTE13 + ((Address[13:2] -
HW_DIGCTL_MPTE13_LOC) << 20)

MPTE12 0x800C0000 + (HW_DIGCTL_MPTE12_LOC <<2) <=
Address < 0x800C0000 + ((HW_DIGCTL_MPTE12_LOC +

2^SPAN)<<2)

Moveable PTE12 + ((Address[13:2] -
HW_DIGCTL_MPTE12_LOC) << 20)

MPTE11 0x800C0000 + (HW_DIGCTL_MPTE11_LOC <<2) <=
Address < 0x800C0000 + ((HW_DIGCTL_MPTE11_LOC +

2^SPAN)<<2)

Moveable PTE11 + ((Address[13:2] -
HW_DIGCTL_MPTE11_LOC) << 20)

MPTE10 0x800C0000 + (HW_DIGCTL_MPTE10_LOC <<2) <=
Address < 0x800C0000 + ((HW_DIGCTL_MPTE10_LOC +

2^SPAN)<<2)

Moveable PTE10 + ((Address[13:2] -
HW_DIGCTL_MPTE10_LOC) << 20)

MPTE9 0x800C0000 + (HW_DIGCTL_MPTE9_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE9_LOC +

2^SPAN)<<2)

Moveable PTE9 + ((Address[13:2] -
HW_DIGCTL_MPTE9_LOC) << 20)

MPTE8 0x800C0000 + (HW_DIGCTL_MPTE8_LOC <<2) <=
Address< 0x800C0000 + ((HW_DIGCTL_MPTE8_LOC +

2^SPAN)<<2)

Moveable PTE8 + ((Address[13:2] -
HW_DIGCTL_MPTE8_LOC) << 20)

MPTE7 0x800C0000 + (HW_DIGCTL_MPTE7_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE7_LOC +

2^SPAN)<<2)

Moveable PTE7 + ((Address[13:2] -
HW_DIGCTL_MPTE7_LOC) << 20)

MPTE6 0x800C0000 + (HW_DIGCTL_MPTE6_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE6_LOC +

2^SPAN)<<2)

Moveable PTE6 + ((Address[13:2] -
HW_DIGCTL_MPTE6_LOC) << 20)

MPTE5 0x800C0000 + (HW_DIGCTL_MPTE5_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE5_LOC +

2^SPAN)<<2)

Moveable PTE5 + ((Address[13:2] -
HW_DIGCTL_MPTE5_LOC) << 20)

MPTE4 0x800C0000 + (HW_DIGCTL_MPTE4_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE4_LOC +

2^SPAN)<<2)

Moveable PTE4 + ((Address[13:2] -
HW_DIGCTL_MPTE4_LOC) << 20)

MPTE3 0x800C0000 + (HW_DIGCTL_MPTE3_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE3_LOC +

2^SPAN)<<2)

Moveable PTE3 + ((Address[13:2] -
HW_DIGCTL_MPTE3_LOC) << 20)

MPTE2 0x800C0000 + (HW_DIGCTL_MPTE2_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE2_LOC +

2^SPAN)<<2)

Moveable PTE2 + ((Address[13:2] -
HW_DIGCTL_MPTE2_LOC) << 20)

MPTE1 0x800C0000 + (HW_DIGCTL_MPTE1_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE1_LOC +

2^SPAN)<<2)

Moveable PTE1 + ((Address[13:2] -
HW_DIGCTL_MPTE1_LOC) << 20)

MPTE0 0x800C0000 + (HW_DIGCTL_MPTE0_LOC <<2) <= Address
< 0x800C0000 + ((HW_DIGCTL_MPTE0_LOC +

2^SPAN)<<2)

Moveable PTE0 + ((Address[13:2] -
HW_DIGCTL_MPTE0_LOC) << 20)

Table continues on the next page...
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Table 3-1. Default First-Level Page Table (continued)

REGISTE
R NAME ADDRESS DESCRIPTION

PTE_2048 0x800C2000 PTE 2048 is semi-programmable, as shown in
Default First-Level Page Table PIO Register Map

Entry 2048.

3.2.3 Default First-Level Page Table PIO Register Map Entry 2048

The 1-Mbyte PIO region at physical address 0x800XXXXX is mapped as "virtual equal
real" by the default first-level page table PTE_2048, as shown below.

DFLPT_PTE_2048 0x800C2000

Table 3-2. First-Level Page Table Entry 2048 (0x80000000 0x800FFFFF) at
0x800C2000
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Virtual == Real Section, i.e., 0x80000 AP 0 DOMAIN 1 C B 10

Table 3-3. PTE 2048 Bit Field Descriptions

BITS Label RW reset Definition

31:12 POINTER RO 0x80000
This section points to 0x80000000 and is always
available.

11:10 AP RW 0x3
Initially set to 0x3 for allowing ALL accesses. Set
to other values as desired.

9 ALWAYS_ZERO RO 0x0 Always reads back a 0.

8:5 DOMAIN RW 0x0 Set as desired.

4 ALWAYS_ONE RO 0x1
Always reads back a 1, as required in ARM926
Technical Reference Manual.

3 CACHEABLE RO 0x0 Always reads back a 0 (uncached).

2 BUFFERABLE RW 0x0 Always reads back a 0 (unbuffered).

1:0 FIRST_LEVEL RO 0x2 Always reads back 0x2 for section descriptor.
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Chapter 4
Memory Map

4.1 Memory Map Overview
The following table shows the memory map as seen by the processor. Any blank entries
indicate that nothing is mapped at that address. No accesses should be made to these
addresses since the results are indeterminate. The Decode Block column indicates the
decode group to which each peripheral belongs. Most peripherals reside on the APBH or
APBX peripheral buses.

Table 4-1. Address Map for i.MX28

DECODE
BLOCK

DEVICE MNEMONIC START ADDRESS END ADDRESS SIZE

AHB On-Chip RAM OCRAM 0x00000000 0x0001FFFF 128K
B

On-Chip RAM alias OCRAM 0x00020000 0x7FFFFFFF

External Memory EMI 0x40000000 0x7FFFFFFF 1GB

APBH Interrupt Controller ICOLL 0x80000000 0x80001FFF 8KB

High Resolution ADC HSADC 0x80002000 0x80003FFF 8KB

APBH DMA APBH 0x80004000 0x80005FFF 8KB

Performance Monitor PERFMON 0x80006000 0x800067FF 2KB

0x80006800 0x80006FFF 2KB

0x80007000 0x800077FF 2KB

0x80007800 0x80007FFF 2KB

0x80008000 0x80009FFF 8KB

BCH ECC BCH 0x8000A000 0x8000BFFF 8KB

General Purpose Media Interface GPMI 0x8000C000 0x8000DFFF 8KB

0x8000E000 0x8000FFFF 8KB

Sync Serial Port 0 SSP0 0x80010000 0x80011FFF 8KB

Sync Serial Port 1 SSP1 0x80012000 0x80013FFF 8KB

Sync Serial Port 2 SSP2 0x80014000 0x80015FFF 8KB

Sync Serial Port 3 SSP3 0x80016000 0x80017FFF 8KB

Pin Control PINCTRL 0x80018000 0x80019FFF 8KB

Table continues on the next page...
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Table 4-1. Address Map for i.MX28 (continued)

DECODE
BLOCK

DEVICE MNEMONIC START ADDRESS END ADDRESS SIZE

0x8001A000 0x8001BFFF 8KB

Digital Control DIGCTL 0x8001C000 0x8001DFFF 8KB

0x8001E000 0x8001FFFF 8KB

0x80020000 0x80021FFF 8KB

ETM ETM 0x80022000 0x80023FFF 8KB

APBX DMA APBX 0x80024000 0x80025FFF 8KB

0x80026000 0x80027FFF 8KB

Data CoProcessor DCP 0x80028000 0x80029FFF 8KB

Pixel Pipeline PXP 0x8002A000 0x8002BFFF 8KB

One Time Prog Controller OCOTP 0x8002C000 0x8002DFFF 8KB

AXI Control AXI_AHB0 0x8002E000 0x8002FFFF 8KB

LCD Interface LCDIF 0x80030000 0x80031FFF 8KB

CAN0 CAN0 0x80032000 0x80033FFF 8KB

CAN1 CAN1 0x80034000 0x80035FFF 8KB

0x80036000 0x80037FFF 8KB

0x80038000 0x80039FFF 8KB

0x8003A000 0x8003BFFF 8KB

SIMDBG SIMDBG 0x8003C000 0x8003C1ff

SIMGPMISEL SIMGPMISEL 0x8003C200 0x8003C2ff

SIMSSPSEL SIMSSPSEL 0x8003C300 0x8003C3ff

SIMMEMSEL SIMMEMSEL 0x8003C400 0x8003C4ff

GPIOMON GPIOMON 0x8003C500 0x8003C5ff

SIMENET SIMENET 0x8003C700 0x8003C7ff

ARMJTAG ARMJTAG 0x8003C800 0x8003C8ff

APBX Clock Controller CLKCTRL 0x80040000 0x80041FFF 8KB

Serial Audio Interface 0 SAIF0 0x80042000 0x80043FFF 8KB

Power Control POWER 0x80044000 0x80045FFF 8KB

Serial Audio Interface 1 SAIF1 0x80046000 0x80047FFF 8KB

0x80048000 0x80049FFF 8KB

0x8004A000 0x8004BFFF 8KB

0x8004C000 0x8004DFFF 8KB

0x8004E000 0x8004FFFF 8KB

Low Resolution ADC LRADC 0x80050000 0x80051FFF 8KB

0x80052000 0x80053FFF 8KB

Sony/Phillips Digital Interface SPDIF 0x80054000 0x80055FFF 8KB

Real Time Clock RTC 0x80056000 0x80057FFF 8KB

Inter-Integrated Circuit 0 I2C0 0x80058000 0x80059FFF 8KB

Inter-Integrated Circuit 1 I2C1 0x8005A000 0x8005BFFF 8KB

0x8005C000 0x8005DFFF 8KB

Table continues on the next page...
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Table 4-1. Address Map for i.MX28 (continued)

DECODE
BLOCK

DEVICE MNEMONIC START ADDRESS END ADDRESS SIZE

0x8005E000 0x8005FFFF 8KB

0x80060000 0x80061FFF 8KB

0x80062000 0x80063FFF 8KB

Pulse Width Modulation PWM 0x80064000 0x80065FFF 8KB

0x80066000 0x80067FFF 8KB

Timers/Rotary TIMROT 0x80068000 0x80069FFF 8KB

Application UART 0 UARTAPP0 0x8006A000 0x8006BFFF 8KB

Application UART 1 UARTAPP1 0x8006C000 0x8006DFFF 8KB

Application UART 2 UARTAPP2 0x8006E000 0x8006FFFF 8KB

Application UART 3 UARTAPP3 0x80070000 0x80071FFF 8KB

Application UART 4 UARTAPP4 0x80072000 0x80073FFF 8KB

Debug Uart UARTDBG 0x80074000 0x80075FFF 8KB

0x80076000 0x80077FFF 8KB

0x80078000 0x80079FFF 8KB

0x8007A000 0x8007BFFF 8KB

Univeral Serial Bus Physical IF USBPHY0 0x8007C000 0x8007DFFF 8KB

Univeral Serial Bus Physical IF USBPHY1 0x8007E000 0x8007FFFF 8KB

AHB USB Controller 0 USBCTRL0 0x80080000 0x8008FFFF 64KB

USB Controller 1 USBCTRL1 0x80090000 0x8009FFFF 64KB

0x800A0000 0x800AFFFF 64KB

0x800B0000 0x800BFFFF 64KB

Default First-Level Page Table DFLPT 0x800C0000 0x800CFFFF 64KB

0x800D0000 0x800DFFFF 64KB

External Memory Interface (REG) DRAM 0x800E0000 0x800EFFFF 64KB

ENET MAC0 ENET 0x800F0000 0x800F3FFF 16KB

ENET MAC1 ENET 0x800F4000 0x800F7FFF 16KB

ENT Switch SWITCH 0x800F8000 0x800FFFFF 32KB

AHB On-Chip ROM OCROM 0xC0000000 0xFFFFFFFF 128K
B
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Chapter 5
Interrupt Collector (ICOLL)

5.1 Interrupt Collector (ICOLL) Overview
The ARM9 CPU core has two interrupt input lines, IRQ and FIQ. As shown in the
following figure, the Interrupt Collector (ICOLL) can steer any of the 128 interrupt
sources to either the FIQn or IRQn lines of the ARM9 CPU.
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HW_ICOLL_RAW0-3HW_ICOLL_RAW0-3HW_ICOLL_RAW0-3
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Sources

ARM9
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Priority Encoder

HW_ICOLL_INTERRUPT0-127[ENABLE]

HW_ICOLL_INTERRUPT0-127[SOFTIRQ]

Vector Address = Vector Base Address + 4 * Source Bit Number

HW_ICOLL_VECTOR

HW_ICOLL_RAW0-3

128

128

HW_ICOLL_INTERRUPT0-127[ENFIQ]

HW_ICOLL_INTERRUPT0-127[PRIORITY]

128

128

128

128128

OR x128

128

128

Figure 5-1. Interrupt Collector System Diagram

5.2 Operation
Within an individual interrupt request line (IRQ only), the ICOLL offers four-level
priority (above base level) for each of its interrupt sources. Preemption of a lower priority
interrupt by a higher priority is supported (interrupt nesting). Interrupts assigned to the
same level are serviced in a strict linear priority order within level from lowest to highest
interrupt source bit number. FIQ interrupts are neither prioritized nor vectorized. All the
interrupt lines can be configured as a FIQ. If more than one is routed to the FIQ, then
they must be discriminated by a software. It is highly recommended to reserve FIQ
assignment to time critical events such as voltage brownouts or timers.
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Figure 5-2. Interrupt Collector IRQ/FIQ Logic for Source 33

For a single interrupt source bit, there is an enable bit that gates it to the priority logic
(HW_ICOLL_INTERRUPTn[ENABLE]). A software interrupt bit per source bit can be
used to force an interrupt at the appropriate priority level directed to the corresponding
vector address. Each source can be applied to one of the four interrupt levels.

The enable bit, FIQ-enable, the software interrupt bit, and the two-bit priority level
specification for each interrupt source bit are contained with a single programmable
register for each interrupt. The path from any interrupt source to the FIQ or IRQ logic is
shown in Figure 5-2 using HW_ICOLL_INTERRUPT33 as an example.

The data path for generating the vector address (readable by software) for the IRQ
generation portion of the interrupt collector is implemented as a multicycle path, as
shown in Figure 5-3. The interrupt sources are continuously sampled in the holding
register until one or more arrive. The FSM causes the holding register to stop sampling
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while a vector address is computed. Each interrupt source bit is applied to one of the four
levels based on the two-bit priority specification of each source bit. When the holding
register closes, there can be more than one newly arrived source bit. Thus, the source bits
could be assigned such that more than one interrupt level is requesting an interrupt. The
pipeline first determines the highest level requesting interrupt service. All interrupt
requests on that level are presented to the linear priority encoder. The result of this stage
is a six-bit number corresponding to the source bit number of the highest priority
requesting an interrupt. This six-bit source number is used to compute the vector address
as follows:

VectorAddress = VectorBase + (Pitch * SourceBitNumber)
Pitch = 4,8, 12,16,20,24, or 28 as desired, see HW_CTRL_VECTOR_PITCH.

Operation
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Figure 5-3. IRQ Control Flow

5.2.1 Nesting of Multi-Level IRQ Interrupts

There are a number of very important interactions between the interrupt collectorÉs FSM
and the interrupt service routine (ISR) running on the CPU. See Figure 5-4.
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As soon as the interrupt source is recognized in the holding register, the FSM delays two
clocks, then grabs the vector address and asserts IRQ to the CPU. After the CPU enters
the interrupt service routine, it must notify the interrupt collector as soon as possible.
Software indicates the in-service state by writing to the HW_ICOLL_VECTOR register.
The contents of the data bus on this write do not matter. Optionally, firmware can enable
the ARM read side-effect mode. In this case, the in-service state is indicated as a side
effect of having read the HW_ICOLL_VECTOR register at the exception vector
(0xFFFF0018). At this point, the FSM reopens the holding register and scans for new
interrupt sources. Any such IRQ sources are presented to the CPU, provided that they are
at a level higher than any currently in-service level.

Whenever the ARM CPU takes an IRQ exception, it turns off the IRQ enable in the CPU
status register (CSR), as shown in Figure 5-4. If a higher priority interrupt is pending at
this point, then another IRQ exception is taken.
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Figure 5-4. Nesting of Multi-Level IRQ Interrupts

The example in shows going from the base to a level 0 ISR. When the ISR at level 0 was
ready, it enabled IRQ interrupts. At this point, it nests IRQ interrupts up to a level 3
interrupt. The level 3 ISR marks its in-service state, which causes the interrupt collector
to open the holding register to search for new interrupt sources. In this example, none
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comes in, so the level 3 ISR completes. As part of the return process, the ISR disables
IRQ interrupts, then acknowledges the level 3 service state. This is accomplished by
writing the level number (3 in this case) to the interrupt collectorÉs Level Acknowledge
register. The interrupt collector resets the in-service bit for level 3. If this enables an IRQ
at level 3, then it asserts IRQ and goes through the nesting process again. Since IRQ
exceptions are masked in the level 3 ISR, this nesting does not take place until the level 3
ISR returns from interrupt. This return automatically re-enables IRQ exceptions. At this
point, another exception could occur.

Figure 5-4 shows a second nesting of the IRQ interrupt by the arrival of a level 2
interrupt source bit. Finally, the figure shows the point at which the level 0 ISR enters its
critical section (masks IRQ) and acknowledges level 0 to the interrupt collector and
returns from the interrupt.

The FSM reverts to its BASE level state waiting for an interrupt request to arrive in the
holding register. The waveform for the IRQ mask in the CPU status register (CSR) and
the waveform for the IRQ input to the CPU as they relate to the interrupt collector action
are shown in Figure 5-4.

NOTE
There is an inherent race condition between notifying the
interrupt collector that an ISR has been entered and having that
ISR re-enable IRQ exceptions in the CSR. The in-service
notification can take a number of cycles to percolate through
the write buffer, through the AHB and APB bridge and into the
interrupt collector where it removes the IRQ assertion to the
CPU. This ICOLL IRQ must be deasserted before the CSR IRQ
on the CPU is re-enabled or the CPU will see a phantom
interrupt. This is why the ARM vectored interrupt controller
provides this in-service notification as a read side effect of the
vector address read. Alternatively, the ISR can read the
interrupt collectorÉs CSR. The value received is unimportant,
but the time required to do the read ensures that the write data
has arrived at the interrupt collector. If firmware uses this
method, it should allow clocks after the read for the FSM and
for the CPU to recognize that the IRQ has been deasserted.
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5.2.2 FIQ Generation

On this device, all interrupt sources can be configured as FIQ. This is controlled through
the HW_ICOLL_INTERRUPTn[ENFIQ] register bit as shown in Figure 5-2. When
enabled to the FIQ, the software interrupt associated with these bits can be used to
generate the FIQ from these sources for test purposes. When an interrupt source is
programmed as an FIQ, and IRQ cannot be generated from that source.

5.2.3 Interrupt Sources

The following table lists all of the interrupt sources on the device. Use hw_irq.h to access
these bits.

Table 5-1. i.MX28 Interrupt Sources

Source
Number Interrupt Vector Description

0 batt_brownout_irq 0x0000
Power module battery brownout detect IRQ,
recommend to set as FIQ.

1 vddd_brownout_irq 0x0004
Power module VDDD brownout detect IRQ,
recommend to set as FIQ.

2 vddio_brownout_irq 0x0008
Power module VDDIO brownout detect IRQ,
recommend to set as FIQ.

3 vdda_brownout_irq 0x000C
Power module VDDA brownout detect IRQ,
recommend to set as FIQ.

4 vdd5v_droop_irq 0x0010 5V Droop IRQ, recommend to be set as FIQ.

5 dcdc4p2_brownout_irq 0x0014
4.2V regulated supply brown-out IRQ,
recommend to be set as FIQ.

6 vdd5v_irq 0x0018 IRQ on 5V connect or disconnect also OTG 4.2V

7 0x001C Reserved

8 can0_irq 0x0020 CAN0 IRQ.

9 can1_irq 0x0024 CAN1 IRQ.

10 lradc_touch_irq 0x0028 (Touch Screen) Touch detection IRQ.

11 0x002C Reserved

12 0x0030 Reserved

13 hsadc_irq 0x0034 HSADC IRQ.

14 lradc_thresh0_irq 0x0038 LRADC0 Threshold IRQ.

15 lradc_thresh1_irq 0x003C LRADC1 Threshold IRQ.

16 lradc_ch0_irq 0x0040 LRADC Channel 0 conversion complete IRQ.

17 lradc_ch1_irq 0x0044 LRADC Channel 1 conversion complete IRQ.

18 lradc_ch2_irq 0x0048 LRADC Channel 2 conversion complete IRQ.

19 lradc_ch3_irq 0x004C LRADC Channel 3 conversion complete IRQ.

20 lradc_ch4_irq 0x0050 LRADC Channel 4 conversion complete IRQ.

21 lradc_ch5_irq 0x0054 LRADC Channel 5 conversion complete IRQ.

Table continues on the next page...
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Table 5-1. i.MX28 Interrupt Sources (continued)

Source
Number Interrupt Vector Description

22 lradc_ch6_irq 0x0058 LRADC Channel 6 conversion complete IRQ.

23 lradc_ch7_irq 0x005C LRADC Channel 7 conversion complete IRQ.

24 lradc_button0_irq 0x0060 LRADC Channel 0 button detection IRQ.

25 lradc_button1_irq 0x0064 LRADC Channel 1 button detection IRQ.

26 0x0068 Reserved

27 perfmon_irq 0x006C Performance monitor IRQ.

28 rtc_1msec_irq 0x0070 RTC 1ms event IRQ.

29 rtc_alarm_irq 0x0074 RTC alarm event IRQ.

30 0x0078 Reserved

31 comms_irq 0x007C JTAG debug communications port IRQ.

32 emi_error_irq 0x0080 External memory controller IRQ.

33 0x0084 Reserved

34 0x0088 Reserved

35 0x008C Reserved

36 0x0090 Reserved

37 reserved 0x0094 Reserved

38 lcdif_irq 0x0098 LCDIF IRQ.

39 pxp_irq 0x009C PXP IRQ.

40 0x00A0 Reserved

41 bch_irq 0x00A4 BCH consolidated IRQ.

42 gpmi_irq 0x00A8 GPMI internal error and status IRQ.

43 0x00AC Reserved

44 0x00B0 Reserved

45 spdif_error_irq 0x00B4 SPDIF FIFO error IRQ.

46 0x00B8 Reserved

47 duart_irq 0x00BC Debug UART IRQ.

48 timer0_irq 0x00C0 Timer0 IRQ, recommend to set as FIQ.

49 timer1_irq 0x00C4 Timer1 IRQ, recommend to set as FIQ.

50 timer2_irq 0x00C8 Timer2 IRQ, recommend to set as FIQ.

51 timer3_irq 0x00CC Timer3 IRQ, recommend to set as FIQ.

52 dcp_vmi_irq 0x00D0 DCP Channel 0 virtual memory page copy IRQ.

53 dcp_irq 0x00D4 DCP (per channel and CSC) IRQ.

54 dcp_secure_irq 0x00D8 DCP secure IRQ.

55 0x00DC Reserved

56 0x00E0 Reserved

57 0x00E4 Reserved

58 saif1_irq 0x00E8 SAIF1 FIFO & Service error IRQ.

59 saif0_irq 0x00EC SAIF0 FIFO & Service error IRQ.

60 0x00F0 Reserved

61 0x00F4 Reserved

Table continues on the next page...
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Table 5-1. i.MX28 Interrupt Sources (continued)

Source
Number Interrupt Vector Description

62 0x00F8 Reserved

63 0x00FC Reserved

64 0x0100 Reserved

65 0x0104 Reserved

66 spdif_dma_irq 0x0108 SPDIF DMA channel IRQ.

67 0x010C Reserved

68 i2c0_dma_irq 0x0110 I2C0 DMA channel IRQ.

69 i2c1_dma_irq 0x0114 I2C1 DMA channel IRQ.

70 auart0_rx_dma_irq 0x0118 Application UART0 receiver DMA channel IRQ.

71 auart0_tx_dma_irq 0x011C
Application UART0 transmitter DMA channel
IRQ.

72 auart1_rx_dma_irq 0x0120 Application UART1 receiver DMA channel IRQ.

73 auart1_tx_dma_irq 0x0124 Application UART1 transmitter DMA

74 auart2_rx_dma_irq 0x0128 Application UART2 receiver DMA channel IRQ.

75 auart2_tx_dma_irq 0x012C
Application UART2 transmitter DMA channel
IRQ.

76 auart3_rx_dma_irq 0x0130 Application UART3 receiver DMA channel IRQ.

77 auart3_tx_dma_irq 0x0134
Application UART3 transmitter DMA channel
IRQ.

78 auart4_rx_dma_irq 0x0138 Application UART4 receiver DMA channel IRQ.

79 auart4_tx_dma_irq 0x013C
Application UART4 transmitter DMA channel
IRQ.

80 saif0_dma_irq 0x0140 SAIF0 DMA channel IRQ.

81 saif1_dma_irq 0x0144 SAIF1 DMA channel IRQ.

82 ssp0_dma_irq 0x0148 SSP0 DMA channel IRQ.

83 ssp1_dma_irq 0x014C SSP1 DMA channel IRQ.

84 ssp2_dma_irq 0x0150 SSP2 DMA channel IRQ.

85 ssp3_dma_irq 0x0154 SSP3 DMA channel IRQ.

86 lcdif_dma_irq 0x0158 LCDIF DMA channel IRQ.

87 hsadc_dma_irq 0x015C HSADC DMA channel IRQ.

88 gpmi_dma_irq 0x0160 GPMI DMA channel IRQ.

89 digctl_debug_trap_irq 0x0164
Layer 0 or Layer 3 AHB address access trap
IRQ.

90 0x0168 Reserved

91 0x016C Reserved

92 usb1_irq 0x0170 USB1 IRQ.

93 usb0_irq 0x0174 USB0 IRQ.

94 usb1_wakeup_irq 0x0178 UTM1 IRQ.

95 usb0_wakeup_irq 0x017C UTM0 IRQ.

96 ssp0_error_irq 0x0180 SSP0 device-level error and status IRQ.

97 ssp1_error_irq 0x0184 SSP1 device-level error and status IRQ.

Table continues on the next page...
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Table 5-1. i.MX28 Interrupt Sources (continued)

Source
Number Interrupt Vector Description

98 ssp2_error_irq 0x0188 SSP2 device-level error and status IRQ.

99 ssp3_error_irq 0x018C SSP3 device-level error and status IRQ.

100 enet_swi_irq 0x0190 Switch IRQ.

101 enet_mac0_irq 0x0194 MAC0 IRQ.

102 enet_mac1_irq 0x0198 MAC1 IRQ.

103 enet_mac0_1588_irq 0x019C 1588 of MAC0 IRQ.

104 enet_mac1_1588_irq 0x01A0 1588 of MAC1 IRQ.

105 0x01A4 Reserved

106 0x01A8 Reserved

107 0x01AC Reserved

108 0x01B0 Reserved

109 0x01B4 Reserved

110 i2c1_error_irq 0x01B8
I2C1 device detected errors and line conditions
IRQ.

111 i2c0_error_irq 0x01BC
I2C0 device detected errors and line conditions
IRQ.

112 auart0_irq 0x01C0 Application UART0 internal error IRQ.

113 auart1_irq 0x01C4 Application UART1 internal error IRQ.

114 auart2_irq 0x01C8 Application UART2 internal error IRQ.

115 auart3_irq 0x01CC Application UART3 internal error IRQ.

116 auart4_irq 0x01D0 Application UART4 internal error IRQ.

117 0x01D4 Reserved

118 0x01D8 Reserved

119 0x01DC Reserved

120 0x01E0 Reserved

121 0x01E4 Reserved

122 pinctrl5_irq 0x01E8 GPIO bank 5 interrupt IRQ.

123 pinctrl4_irq 0x01EC GPIO bank 4 interrupt IRQ.

124 pinctrl3_irq 0x01F0 GPIO bank 3 interrupt IRQ.

125 pinctrl2_irq 0x01F4 GPIO bank 2 interrupt IRQ.

126 pinctrl1_irq 0x01F8 GPIO bank 1 interrupt IRQ.

127 pinctrl0_irq 0x01FC GPIO bank 0 interrupt IRQ.

5.2.4 CPU Wait-for-Interrupt Mode

To enable wait-for-interrupt mode, two distinct actions are required by the programmer.

1. Set the INTERRUPT_WAIT bit in the HW_CLKCTRL_CPUCLKCTRL register.
This must be done through a RMW operation. For example:
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           uclkctrl  = HW_CLKCTRL_CPUCLKCTRL_RD();
           uclkctrl |= BM_CLKCTRL_CPUCLKCTRL_INTERRUPT_WAIT;
           HW_CLKCTRL_CPUCLKCTRL_WR(uclkctrl);

2. After setting the INTERRUPT_WAIT bit, a coprocessor instruction is required.

asm ( 
    // Note: R0 is used in the following example, but any usual <Rd> register may be 
used.
    "mov R0, 0;"            // Rd SBZ (should be zero)
    "mcr p15,0,r0,c7,c0,4;" //Drain write buffers, idle CPU clock & processor, and stop 
                            //processor at this instruction
    "nop");                 // The lr sent to handler points here after RTI

The coprocessor instruction sequence above enables an internal gating signal. This
internal signal guarantees that write buffers are drained and ensures that the processor is
in an idle state. On execution of the MCR coprocessor instruction, the CPU clock is
stopped and the processor halts on the instruction waiting for an interrupt to occur.

The INTERRUPT_WAIT bit can be thought of as a Wait-for-Interrupt enable bit.
Therefore, it must be set prior to the execution of the MCR instruction. It is
recommended that, when the Wait-for-Interrupt mode is to be used, the
INTERRUPT_WAIT bit be set at initialization time and left on.

With the INTERRUPT_WAIT bit set, after the execution of the MCR WFI command, the
processor halts on the MCR instruction. When an interrupt or FIQ occurs, the MCR
instruction completes and the IRQ or FIQ handler is entered normally. The return link
that is passed to the handler is automatically adjusted by the above MCR instruction, such
that a normal return from an interrupt results in a continuous execution of the instruction
immediately following the MCR. That is, the LR will contain the address of the MCR
instruction plus eight, such that a typical return from an interrupt instruction (for
example, subs pc, LR, 4) will return to the instruction immediately following the MCR
(the NOP in the example above).

Whenever the CPU is stopped because the clock control HW_CLKCTRL_
CPUCLKCTRL_INTERRUPT_WAIT bit is set and the MCR WFI instruction is
executed, the CPU stops until an interrupt occurs. The actual condition that wakes up the
CPU is determined by ORing together all enabled interrupt requests including those that
are directed to the FIQ CPU input. The ICOLL_BUSY output signal from the ICOLL
communicates this information to the clock control. This function does not pass through
the normal ICOLL state machine. It starts the CPU clock as soon as an enabled interrupt
arrives.
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5.3 Behavior During Reset
A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically. See
Correct Way to Soft Reset a Block, for additional information on using the SFTRST and
CLKGATE bit fields.

Programmable Registers

ICOLL Hardware Register Format Summary

HW_ICOLL memory map

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_0000
Interrupt Collector Interrupt Vector Address Register
(HW_ICOLL_VECTOR)

32 R/W 0000_0000h 5.4.1/158

8000_0010
Interrupt Collector Level Acknowledge Register
(HW_ICOLL_LEVELACK)

32 R/W 0000_0000h 5.4.2/159

8000_0020 Interrupt Collector Control Register (HW_ICOLL_CTRL) 32 R/W C003_0000h 5.4.3/160

8000_0040
Interrupt Collector Interrupt Vector Base Address Register
(HW_ICOLL_VBASE)

32 R/W 0000_0000h 5.4.4/162

8000_0070 Interrupt Collector Status Register (HW_ICOLL_STAT) 32 R 0000_007Fh 5.4.5/163

8000_00A0
Interrupt Collector Raw Interrupt Input Register 0
(HW_ICOLL_RAW0)

32 R 0000_0000h 5.4.6/164

8000_00B0
Interrupt Collector Raw Interrupt Input Register 1
(HW_ICOLL_RAW1)

32 R 0000_0000h 5.4.7/164

8000_00C0
Interrupt Collector Raw Interrupt Input Register 2
(HW_ICOLL_RAW2)

32 R 0000_0000h 5.4.8/165

8000_00D0
Interrupt Collector Raw Interrupt Input Register 3
(HW_ICOLL_RAW3)

32 R 0000_0000h 5.4.9/166

8000_0120
Interrupt Collector Interrupt Register 0
(HW_ICOLL_INTERRUPT0)

32 R/W 0000_0000h 5.4.10/167

8000_0130
Interrupt Collector Interrupt Register 1
(HW_ICOLL_INTERRUPT1)

32 R/W 0000_0000h 5.4.11/168

8000_0140
Interrupt Collector Interrupt Register 2
(HW_ICOLL_INTERRUPT2)

32 R/W 0000_0000h 5.4.12/170

8000_0150
Interrupt Collector Interrupt Register 3
(HW_ICOLL_INTERRUPT3)

32 R/W 0000_0000h 5.4.13/171

8000_0160
Interrupt Collector Interrupt Register 4
(HW_ICOLL_INTERRUPT4)

32 R/W 0000_0000h 5.4.14/173

Table continues on the next page...
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HW_ICOLL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_0170
Interrupt Collector Interrupt Register 5
(HW_ICOLL_INTERRUPT5)

32 R/W 0000_0000h 5.4.15/174

8000_0180
Interrupt Collector Interrupt Register 6
(HW_ICOLL_INTERRUPT6)

32 R/W 0000_0000h 5.4.16/176

8000_0190
Interrupt Collector Interrupt Register 7
(HW_ICOLL_INTERRUPT7)

32 R/W 0000_0000h 5.4.17/177

8000_01A0
Interrupt Collector Interrupt Register 8
(HW_ICOLL_INTERRUPT8)

32 R/W 0000_0000h 5.4.18/179

8000_01B0
Interrupt Collector Interrupt Register 9
(HW_ICOLL_INTERRUPT9)

32 R/W 0000_0000h 5.4.19/180

8000_01C0
Interrupt Collector Interrupt Register 10
(HW_ICOLL_INTERRUPT10)

32 R/W 0000_0000h 5.4.20/182

8000_01D0
Interrupt Collector Interrupt Register 11
(HW_ICOLL_INTERRUPT11)

32 R/W 0000_0000h 5.4.21/183

8000_01E0
Interrupt Collector Interrupt Register 12
(HW_ICOLL_INTERRUPT12)

32 R/W 0000_0000h 5.4.22/185

8000_01F0
Interrupt Collector Interrupt Register 13
(HW_ICOLL_INTERRUPT13)

32 R/W 0000_0000h 5.4.23/186

8000_0200
Interrupt Collector Interrupt Register 14
(HW_ICOLL_INTERRUPT14)

32 R/W 0000_0000h 5.4.24/188

8000_0210
Interrupt Collector Interrupt Register 15
(HW_ICOLL_INTERRUPT15)

32 R/W 0000_0000h 5.4.25/189

8000_0220
Interrupt Collector Interrupt Register 16
(HW_ICOLL_INTERRUPT16)

32 R/W 0000_0000h 5.4.26/191

8000_0230
Interrupt Collector Interrupt Register 17
(HW_ICOLL_INTERRUPT17)

32 R/W 0000_0000h 5.4.27/192

8000_0240
Interrupt Collector Interrupt Register 18
(HW_ICOLL_INTERRUPT18)

32 R/W 0000_0000h 5.4.28/194

8000_0250
Interrupt Collector Interrupt Register 19
(HW_ICOLL_INTERRUPT19)

32 R/W 0000_0000h 5.4.29/195

8000_0260
Interrupt Collector Interrupt Register 20
(HW_ICOLL_INTERRUPT20)

32 R/W 0000_0000h 5.4.30/197

8000_0270
Interrupt Collector Interrupt Register 21
(HW_ICOLL_INTERRUPT21)

32 R/W 0000_0000h 5.4.31/198

8000_0280
Interrupt Collector Interrupt Register 22
(HW_ICOLL_INTERRUPT22)

32 R/W 0000_0000h 5.4.32/200

8000_0290
Interrupt Collector Interrupt Register 23
(HW_ICOLL_INTERRUPT23)

32 R/W 0000_0000h 5.4.33/201

8000_02A0
Interrupt Collector Interrupt Register 24
(HW_ICOLL_INTERRUPT24)

32 R/W 0000_0000h 5.4.34/203

8000_02B0
Interrupt Collector Interrupt Register 25
(HW_ICOLL_INTERRUPT25)

32 R/W 0000_0000h 5.4.35/204

8000_02C0
Interrupt Collector Interrupt Register 26
(HW_ICOLL_INTERRUPT26)

32 R/W 0000_0000h 5.4.36/206

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

152 Freescale Semiconductor, Inc.



HW_ICOLL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_02D0
Interrupt Collector Interrupt Register 27
(HW_ICOLL_INTERRUPT27)

32 R/W 0000_0000h 5.4.37/207

8000_02E0
Interrupt Collector Interrupt Register 28
(HW_ICOLL_INTERRUPT28)

32 R/W 0000_0000h 5.4.38/209

8000_02F0
Interrupt Collector Interrupt Register 29
(HW_ICOLL_INTERRUPT29)

32 R/W 0000_0000h 5.4.39/210

8000_0300
Interrupt Collector Interrupt Register 30
(HW_ICOLL_INTERRUPT30)

32 R/W 0000_0000h 5.4.40/212

8000_0310
Interrupt Collector Interrupt Register 31
(HW_ICOLL_INTERRUPT31)

32 R/W 0000_0000h 5.4.41/213

8000_0320
Interrupt Collector Interrupt Register 32
(HW_ICOLL_INTERRUPT32)

32 R/W 0000_0000h 5.4.42/215

8000_0330
Interrupt Collector Interrupt Register 33
(HW_ICOLL_INTERRUPT33)

32 R/W 0000_0000h 5.4.43/216

8000_0340
Interrupt Collector Interrupt Register 34
(HW_ICOLL_INTERRUPT34)

32 R/W 0000_0000h 5.4.44/218

8000_0350
Interrupt Collector Interrupt Register 35
(HW_ICOLL_INTERRUPT35)

32 R/W 0000_0000h 5.4.45/219

8000_0360
Interrupt Collector Interrupt Register 36
(HW_ICOLL_INTERRUPT36)

32 R/W 0000_0000h 5.4.46/221

8000_0370
Interrupt Collector Interrupt Register 37
(HW_ICOLL_INTERRUPT37)

32 R/W 0000_0000h 5.4.47/222

8000_0380
Interrupt Collector Interrupt Register 38
(HW_ICOLL_INTERRUPT38)

32 R/W 0000_0000h 5.4.48/224

8000_0390
Interrupt Collector Interrupt Register 39
(HW_ICOLL_INTERRUPT39)

32 R/W 0000_0000h 5.4.49/225

8000_03A0
Interrupt Collector Interrupt Register 40
(HW_ICOLL_INTERRUPT40)

32 R/W 0000_0000h 5.4.50/227

8000_03B0
Interrupt Collector Interrupt Register 41
(HW_ICOLL_INTERRUPT41)

32 R/W 0000_0000h 5.4.51/228

8000_03C0
Interrupt Collector Interrupt Register 42
(HW_ICOLL_INTERRUPT42)

32 R/W 0000_0000h 5.4.52/230

8000_03D0
Interrupt Collector Interrupt Register 43
(HW_ICOLL_INTERRUPT43)

32 R/W 0000_0000h 5.4.53/231

8000_03E0
Interrupt Collector Interrupt Register 44
(HW_ICOLL_INTERRUPT44)

32 R/W 0000_0000h 5.4.54/233

8000_03F0
Interrupt Collector Interrupt Register 45
(HW_ICOLL_INTERRUPT45)

32 R/W 0000_0000h 5.4.55/234

8000_0400
Interrupt Collector Interrupt Register 46
(HW_ICOLL_INTERRUPT46)

32 R/W 0000_0000h 5.4.56/236

8000_0410
Interrupt Collector Interrupt Register 47
(HW_ICOLL_INTERRUPT47)

32 R/W 0000_0000h 5.4.57/237

8000_0420
Interrupt Collector Interrupt Register 48
(HW_ICOLL_INTERRUPT48)

32 R/W 0000_0000h 5.4.58/239

Table continues on the next page...
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HW_ICOLL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_0430
Interrupt Collector Interrupt Register 49
(HW_ICOLL_INTERRUPT49)

32 R/W 0000_0000h 5.4.59/240

8000_0440
Interrupt Collector Interrupt Register 50
(HW_ICOLL_INTERRUPT50)

32 R/W 0000_0000h 5.4.60/242

8000_0450
Interrupt Collector Interrupt Register 51
(HW_ICOLL_INTERRUPT51)

32 R/W 0000_0000h 5.4.61/243

8000_0460
Interrupt Collector Interrupt Register 52
(HW_ICOLL_INTERRUPT52)

32 R/W 0000_0000h 5.4.62/245

8000_0470
Interrupt Collector Interrupt Register 53
(HW_ICOLL_INTERRUPT53)

32 R/W 0000_0000h 5.4.63/246

8000_0480
Interrupt Collector Interrupt Register 54
(HW_ICOLL_INTERRUPT54)

32 R/W 0000_0000h 5.4.64/248

8000_0490
Interrupt Collector Interrupt Register 55
(HW_ICOLL_INTERRUPT55)

32 R/W 0000_0000h 5.4.65/249

8000_04A0
Interrupt Collector Interrupt Register 56
(HW_ICOLL_INTERRUPT56)

32 R/W 0000_0000h 5.4.66/251

8000_04B0
Interrupt Collector Interrupt Register 57
(HW_ICOLL_INTERRUPT57)

32 R/W 0000_0000h 5.4.67/252

8000_04C0
Interrupt Collector Interrupt Register 58
(HW_ICOLL_INTERRUPT58)

32 R/W 0000_0000h 5.4.68/254

8000_04D0
Interrupt Collector Interrupt Register 59
(HW_ICOLL_INTERRUPT59)

32 R/W 0000_0000h 5.4.69/255

8000_04E0
Interrupt Collector Interrupt Register 60
(HW_ICOLL_INTERRUPT60)

32 R/W 0000_0000h 5.4.70/257

8000_04F0
Interrupt Collector Interrupt Register 61
(HW_ICOLL_INTERRUPT61)

32 R/W 0000_0000h 5.4.71/258

8000_0500
Interrupt Collector Interrupt Register 62
(HW_ICOLL_INTERRUPT62)

32 R/W 0000_0000h 5.4.72/260

8000_0510
Interrupt Collector Interrupt Register 63
(HW_ICOLL_INTERRUPT63)

32 R/W 0000_0000h 5.4.73/261

8000_0520
Interrupt Collector Interrupt Register 64
(HW_ICOLL_INTERRUPT64)

32 R/W 0000_0000h 5.4.74/263

8000_0530
Interrupt Collector Interrupt Register 65
(HW_ICOLL_INTERRUPT65)

32 R/W 0000_0000h 5.4.75/264

8000_0540
Interrupt Collector Interrupt Register 66
(HW_ICOLL_INTERRUPT66)

32 R/W 0000_0000h 5.4.76/266

8000_0550
Interrupt Collector Interrupt Register 67
(HW_ICOLL_INTERRUPT67)

32 R/W 0000_0000h 5.4.77/267

8000_0560
Interrupt Collector Interrupt Register 68
(HW_ICOLL_INTERRUPT68)

32 R/W 0000_0000h 5.4.78/269

8000_0570
Interrupt Collector Interrupt Register 69
(HW_ICOLL_INTERRUPT69)

32 R/W 0000_0000h 5.4.79/270

8000_0580
Interrupt Collector Interrupt Register 70
(HW_ICOLL_INTERRUPT70)

32 R/W 0000_0000h 5.4.80/272

Table continues on the next page...
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HW_ICOLL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_0590
Interrupt Collector Interrupt Register 71
(HW_ICOLL_INTERRUPT71)

32 R/W 0000_0000h 5.4.81/273

8000_05A0
Interrupt Collector Interrupt Register 72
(HW_ICOLL_INTERRUPT72)

32 R/W 0000_0000h 5.4.82/275

8000_05B0
Interrupt Collector Interrupt Register 73
(HW_ICOLL_INTERRUPT73)

32 R/W 0000_0000h 5.4.83/276

8000_05C0
Interrupt Collector Interrupt Register 74
(HW_ICOLL_INTERRUPT74)

32 R/W 0000_0000h 5.4.84/278

8000_05D0
Interrupt Collector Interrupt Register 75
(HW_ICOLL_INTERRUPT75)

32 R/W 0000_0000h 5.4.85/279

8000_05E0
Interrupt Collector Interrupt Register 76
(HW_ICOLL_INTERRUPT76)

32 R/W 0000_0000h 5.4.86/281

8000_05F0
Interrupt Collector Interrupt Register 77
(HW_ICOLL_INTERRUPT77)

32 R/W 0000_0000h 5.4.87/282

8000_0600
Interrupt Collector Interrupt Register 78
(HW_ICOLL_INTERRUPT78)

32 R/W 0000_0000h 5.4.88/284

8000_0610
Interrupt Collector Interrupt Register 79
(HW_ICOLL_INTERRUPT79)

32 R/W 0000_0000h 5.4.89/285

8000_0620
Interrupt Collector Interrupt Register 80
(HW_ICOLL_INTERRUPT80)

32 R/W 0000_0000h 5.4.90/287

8000_0630
Interrupt Collector Interrupt Register 81
(HW_ICOLL_INTERRUPT81)

32 R/W 0000_0000h 5.4.91/288

8000_0640
Interrupt Collector Interrupt Register 82
(HW_ICOLL_INTERRUPT82)

32 R/W 0000_0000h 5.4.92/290

8000_0650
Interrupt Collector Interrupt Register 83
(HW_ICOLL_INTERRUPT83)

32 R/W 0000_0000h 5.4.93/291

8000_0660
Interrupt Collector Interrupt Register 84
(HW_ICOLL_INTERRUPT84)

32 R/W 0000_0000h 5.4.94/293

8000_0670
Interrupt Collector Interrupt Register 85
(HW_ICOLL_INTERRUPT85)

32 R/W 0000_0000h 5.4.95/294

8000_0680
Interrupt Collector Interrupt Register 86
(HW_ICOLL_INTERRUPT86)

32 R/W 0000_0000h 5.4.96/296

8000_0690
Interrupt Collector Interrupt Register 87
(HW_ICOLL_INTERRUPT87)

32 R/W 0000_0000h 5.4.97/297

8000_06A0
Interrupt Collector Interrupt Register 88
(HW_ICOLL_INTERRUPT88)

32 R/W 0000_0000h 5.4.98/299

8000_06B0
Interrupt Collector Interrupt Register 89
(HW_ICOLL_INTERRUPT89)

32 R/W 0000_0000h 5.4.99/300

8000_06C0
Interrupt Collector Interrupt Register 90
(HW_ICOLL_INTERRUPT90)

32 R/W 0000_0000h 5.4.100/302

8000_06D0
Interrupt Collector Interrupt Register 91
(HW_ICOLL_INTERRUPT91)

32 R/W 0000_0000h 5.4.101/303

8000_06E0
Interrupt Collector Interrupt Register 92
(HW_ICOLL_INTERRUPT92)

32 R/W 0000_0000h 5.4.102/305

Table continues on the next page...
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HW_ICOLL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_06F0
Interrupt Collector Interrupt Register 93
(HW_ICOLL_INTERRUPT93)

32 R/W 0000_0000h 5.4.103/306

8000_0700
Interrupt Collector Interrupt Register 94
(HW_ICOLL_INTERRUPT94)

32 R/W 0000_0000h 5.4.104/308

8000_0710
Interrupt Collector Interrupt Register 95
(HW_ICOLL_INTERRUPT95)

32 R/W 0000_0000h 5.4.105/309

8000_0720
Interrupt Collector Interrupt Register 96
(HW_ICOLL_INTERRUPT96)

32 R/W 0000_0000h 5.4.106/311

8000_0730
Interrupt Collector Interrupt Register 97
(HW_ICOLL_INTERRUPT97)

32 R/W 0000_0000h 5.4.107/312

8000_0740
Interrupt Collector Interrupt Register 98
(HW_ICOLL_INTERRUPT98)

32 R/W 0000_0000h 5.4.108/314

8000_0750
Interrupt Collector Interrupt Register 99
(HW_ICOLL_INTERRUPT99)

32 R/W 0000_0000h 5.4.109/315

8000_0760
Interrupt Collector Interrupt Register 100
(HW_ICOLL_INTERRUPT100)

32 R/W 0000_0000h 5.4.110/317

8000_0770
Interrupt Collector Interrupt Register 101
(HW_ICOLL_INTERRUPT101)

32 R/W 0000_0000h 5.4.111/318

8000_0780
Interrupt Collector Interrupt Register 102
(HW_ICOLL_INTERRUPT102)

32 R/W 0000_0000h 5.4.112/320

8000_0790
Interrupt Collector Interrupt Register 103
(HW_ICOLL_INTERRUPT103)

32 R/W 0000_0000h 5.4.113/321

8000_07A0
Interrupt Collector Interrupt Register 104
(HW_ICOLL_INTERRUPT104)

32 R/W 0000_0000h 5.4.114/323

8000_07B0
Interrupt Collector Interrupt Register 105
(HW_ICOLL_INTERRUPT105)

32 R/W 0000_0000h 5.4.115/324

8000_07C0
Interrupt Collector Interrupt Register 106
(HW_ICOLL_INTERRUPT106)

32 R/W 0000_0000h 5.4.116/326

8000_07D0
Interrupt Collector Interrupt Register 107
(HW_ICOLL_INTERRUPT107)

32 R/W 0000_0000h 5.4.117/327

8000_07E0
Interrupt Collector Interrupt Register 108
(HW_ICOLL_INTERRUPT108)

32 R/W 0000_0000h 5.4.118/329

8000_07F0
Interrupt Collector Interrupt Register 109
(HW_ICOLL_INTERRUPT109)

32 R/W 0000_0000h 5.4.119/330

8000_0800
Interrupt Collector Interrupt Register 110
(HW_ICOLL_INTERRUPT110)

32 R/W 0000_0000h 5.4.120/332

8000_0810
Interrupt Collector Interrupt Register 111
(HW_ICOLL_INTERRUPT111)

32 R/W 0000_0000h 5.4.121/333

8000_0820
Interrupt Collector Interrupt Register 112
(HW_ICOLL_INTERRUPT112)

32 R/W 0000_0000h 5.4.122/335

8000_0830
Interrupt Collector Interrupt Register 113
(HW_ICOLL_INTERRUPT113)

32 R/W 0000_0000h 5.4.123/336

8000_0840
Interrupt Collector Interrupt Register 114
(HW_ICOLL_INTERRUPT114)

32 R/W 0000_0000h 5.4.124/338

Table continues on the next page...
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HW_ICOLL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_0850
Interrupt Collector Interrupt Register 115
(HW_ICOLL_INTERRUPT115)

32 R/W 0000_0000h 5.4.125/339

8000_0860
Interrupt Collector Interrupt Register 116
(HW_ICOLL_INTERRUPT116)

32 R/W 0000_0000h 5.4.126/341

8000_0870
Interrupt Collector Interrupt Register 117
(HW_ICOLL_INTERRUPT117)

32 R/W 0000_0000h 5.4.127/342

8000_0880
Interrupt Collector Interrupt Register 118
(HW_ICOLL_INTERRUPT118)

32 R/W 0000_0000h 5.4.128/344

8000_0890
Interrupt Collector Interrupt Register 119
(HW_ICOLL_INTERRUPT119)

32 R/W 0000_0000h 5.4.129/345

8000_08A0
Interrupt Collector Interrupt Register 120
(HW_ICOLL_INTERRUPT120)

32 R/W 0000_0000h 5.4.130/347

8000_08B0
Interrupt Collector Interrupt Register 121
(HW_ICOLL_INTERRUPT121)

32 R/W 0000_0000h 5.4.131/348

8000_08C0
Interrupt Collector Interrupt Register 122
(HW_ICOLL_INTERRUPT122)

32 R/W 0000_0000h 5.4.132/350

8000_08D0
Interrupt Collector Interrupt Register 123
(HW_ICOLL_INTERRUPT123)

32 R/W 0000_0000h 5.4.133/351

8000_08E0
Interrupt Collector Interrupt Register 124
(HW_ICOLL_INTERRUPT124)

32 R/W 0000_0000h 5.4.134/353

8000_08F0
Interrupt Collector Interrupt Register 125
(HW_ICOLL_INTERRUPT125)

32 R/W 0000_0000h 5.4.135/354

8000_0900
Interrupt Collector Interrupt Register 126
(HW_ICOLL_INTERRUPT126)

32 R/W 0000_0000h 5.4.136/356

8000_0910
Interrupt Collector Interrupt Register 127
(HW_ICOLL_INTERRUPT127)

32 R/W 0000_0000h 5.4.137/357

8000_1120 Interrupt Collector Debug Register 0 (HW_ICOLL_DEBUG) 32 R 0000_0000h 5.4.138/359

8000_1130
Interrupt Collector Debug Read Register 0
(HW_ICOLL_DBGREAD0)

32 R ECA9_4567h 5.4.139/360

8000_1140
Interrupt Collector Debug Read Register 1
(HW_ICOLL_DBGREAD1)

32 R 1356_DA98h 5.4.140/361

8000_1150
Interrupt Collector Debug Flag Register
(HW_ICOLL_DBGFLAG)

32 R/W 0000_0000h 5.4.141/362

8000_1160
Interrupt Collector Debug Read Request Register 0
(HW_ICOLL_DBGREQUEST0)

32 R 0000_0000h 5.4.142/363

8000_1170
Interrupt Collector Debug Read Request Register 1
(HW_ICOLL_DBGREQUEST1)

32 R 0000_0000h 5.4.143/363

8000_1180
Interrupt Collector Debug Read Request Register 2
(HW_ICOLL_DBGREQUEST2)

32 R 0000_0000h 5.4.144/364

8000_1190
Interrupt Collector Debug Read Request Register 3
(HW_ICOLL_DBGREQUEST3)

32 R 0000_0000h 5.4.145/365

8000_11E0 Interrupt Collector Version Register (HW_ICOLL_VERSION) 32 R 0301_0000h 5.4.146/365
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5.4.1 Interrupt Collector Interrupt Vector Address Register
(HW_ICOLL_VECTOR)

This register is read by the Interrupt Service Routine using a load PC instruction. The
priority logic presents the vector address of the next IRQ interrupt to be processed by the
CPU. The vector address is held until a new ISR is entered..

HW_ICOLL_VECTOR: 0x000

HW_ICOLL_VECTOR_SET: 0x004

HW_ICOLL_VECTOR_CLR: 0x008

HW_ICOLL_VECTOR_TOG: 0x00C

This register mediates the vectored interrupt collectors interface with the CPU when it
enters the IRQ exception trap. The exception trap should have a LDPC instruction from
this address.

EXAMPLE

LDPC   HW_ICOLL_VECTOR_ADDR; IRQ exception at 0xffff0018
         

Address: 8000_0000h base + 0h offset = 8000_0000h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R
IRQVECTOR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R
IRQVECTOR

RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_VECTOR field descriptions

Field Description

31°2
IRQVECTOR

This register presents the vector address for the interrupt currently active on the CPU IRQ input. Writing to
this register notifies the interrupt collector that the interrupt service routine for the current interrupt has
been entered (alternatively when ARM_RSE_MODE is set, reading this register is required).

RSRVD1 Always write zeroes to this field.
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5.4.2 Interrupt Collector Level Acknowledge Register
(HW_ICOLL_LEVELACK)

The Interrupt Collector Level Acknowledge Register is used by software to indicate the
completion of an interrupt on a specific level.

This register is written to advance the ICOLL internal IRQ state machine. It advances
from an in-service on a level state to the next pending interrupt level or to the idle state.
This register is written at the very end of an interrupt service routine. If nesting is used
then the CPU IRQ must be turned on before writing to this register to avoid a race
condition in the CPU interrupt hardware. WARNING: the value written to the levelack
register is decoded not binary, i.e. 8, 4, 2, 1.

EXAMPLE

   HW_ICOLL_LEVELACK_WR(HW_ICOLL_LEVELACK__LEVEL3);
         

Address: 8000_0000h base + 10h offset = 8000_0010h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1
IRQLEVELACK

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_LEVELACK field descriptions

Field Description

31°4
RSRVD1

Any value can be written to this bitfield. Writes are ignored.

IRQLEVELACK This bitfield is written by the processor to acknowledge the completion of an interrupt. The value written
must correspond to the priority level of the completed interrupt

0x1 LEVEL0 µ level 0
0x2 LEVEL1 µ level 1
0x4 LEVEL2 µ level 2
0x8 LEVEL3 µ level 3
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5.4.3 Interrupt Collector Control Register (HW_ICOLL_CTRL)

The Interrupt Collector Control Register provides overall control of interrupts being
routed to the CPU. This register is not at offset zero from the block base because that
location is needed for single 32 bit instructions to be placed in the exception vector
location.

HW_ICOLL_CTRL: 0x020

HW_ICOLL_CTRL_SET: 0x024

HW_ICOLL_CTRL_CLR: 0x028

HW_ICOLL_CTRL_TOG: 0x02C

This register handles the overall control of the interrupt collector, including soft reset and
clock gate. In addition, it handles state machine variations like NO_NESTING and ARM
read side effect processing on the vector address register.

EXAMPLE

HW_ICOLL_CTRL_CLR(BM_ICOLL_CTRL_SFTRST | BM_ICOLL_CTRL_SFTRST );
         

Address: 8000_0000h base + 20h offset = 8000_0020h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

S
F

T
R

S
T

C
LK

G
A

T
E

RSRVD3

VECTOR_PITCH

B
Y

P
A

S
S

_F
S

M

N
O

_N
E

S
T

IN
G

A
R

M
_R

S
E

_M
O

D
E

F
IQ

_F
IN

A
L_

E
N

A
B

LE

IR
Q

_F
IN

A
L_

E
N

A
B

LE
W

Reset 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_CTRL field descriptions

Field Description

31
SFTRST

When set to one, this bit causes a soft reset to the entire interrupt collector. This bit must be turned off for
normal operation.

0x0 RUN µ Allow the interrupt collector to operate normally.
0x1 IN_RESET µ Hold the interrupt collector in its reset state.

30
CLKGATE

When set to one, this bit causes all clocks within the interrupt collector to be gated off. NOTE: Do not set
this bit at the same time as SFTRST. Doing so, causes the soft reset to have no effect. Setting SFTRST
will cause the CLKGATE bit to set automatically four clocks later.

0x0 RUN µ Enable clocks for normal operation of interrupt collector.
0x1 NO_CLOCKS µ disable clocking within the interrupt collector.

29°24
RSRVD3

Always write zeroes to this bitfield.

23°21
VECTOR_PITCH

When an interrupt occurs one of the 128 input requests becomes the winning bit number, i.e. 127. This bit
field selects one of eight constant multiplier values to multiply the winning bit number. The multiplied bit
number is added to the vector table base to become the vector address. 0x0 and 0x1 yield a multiplier of 4
bytes. 0x2 yields a multiplier of 8 bytes while 0x3 yields a multiplier of 12 bytes, that is, (8 + 4) bytes per
step.

0x0 DEFAULT_BY4  µ one word pitch
0x1 BY4 µ one word pitch
0x2 BY8 µ two word pitch
0x3 BY12 µ three word pitch
0x4 BY16 µ four word pitch
0x5 BY20 µ five word pitch
0x6 BY24 µ six word pitch
0x7 BY28 µ seven word pitch

20
BYPASS_FSM

Set this bit to one to bypass the FSM control of the request holding register and the vector address. With
this bit set to one, the vector address register is continuously updated as interrupt requests come in. Turn
off all enable bits and walk once through the software interrupts, observing the vector address changes.
Set to zero for normal operation. This control is included as a test mode, and is not intended for use by a
real application.

0x0 NORMAL µ Normal
0x1 BYPASS µ no FSM handshake with CPU

Table continues on the next page...
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HW_ICOLL_CTRL field descriptions (continued)

Field Description

19
NO_NESTING

Set this bit to one disable interrupt level nesting, that is, higher priority interrupt interrupting lower priority.
For normal operation, set this bit to zero.

0x0 NORMAL µ Normal
0x1 NO_NEST µ no support for interrupt nesting

18
ARM_RSE_

MODE

Set this bit to one enable the ARM-style read side effect associated with the vector address register. In
this mode, interrupt inservice is signalled by the read of the HW_ICOLL_VECTOR register to acquire the
interrupt vector address. Set this bit to zero for normal operation, in which the ISR signals inservice
explicitly by means of a write to the HW_ICOLL_VECTOR register.

17
FIQ_FINAL_

ENABLE

Set this bit to one to enable the final FIQ output to the CPU. Set this bit to zero for testing the interrupt
collector without causing actual CPU interrupts.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

16
IRQ_FINAL_

ENABLE

Set this bit to one to enable the final IRQ output to the CPU. Set this bit to zero for testing the interrupt
collector without causing actual CPU interrupts.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

RSRVD1 Always write zeroes to this bitfield.

5.4.4 Interrupt Collector Interrupt Vector Base Address Register
(HW_ICOLL_VBASE)

This register is used by the priority logic to generate a unique vector address for each of
the 80 interrupt request lines coming into the interrupt collector. The vector address is
formed by multiplying the interrupt bit number by 4 and adding it to the vector base
address.

HW_ICOLL_VBASE: 0x040

HW_ICOLL_VBASE_SET: 0x044

HW_ICOLL_VBASE_CLR: 0x048

HW_ICOLL_VBASE_TOG: 0x04C

This register provides a mechanism to specify the base address of the interrupt vector
table. It is used in the computation of the value supplied in HW_ICOLL_VECTOR
register.

EXAMPLE

HW_ICOLL_VBASE_WR(pInterruptVectorTable);
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Address: 8000_0000h base + 40h offset = 8000_0040h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R
TABLE_ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R
TABLE_ADDRESS

RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_VBASE field descriptions

Field Description

31°2
TABLE_

ADDRESS

This bitfield holds the upper 30 bits of the base address of the vector table.

RSRVD1 Always write zeroes to this bitfield.

5.4.5 Interrupt Collector Status Register (HW_ICOLL_STAT)

Read only view into various internal states, including the Vector number of the current
interupt.

This register is used to test interrupt collector state machine and its associated request
holding register.

EXAMPLE

                 if(HW_ICOLL_STAT_VECTOR_NUMBER_READ() == 0x00000017) ISR_vector_23(); //  
ISR for vector 23 decimal, 17 hex
         

Address: 8000_0000h base + 70h offset = 8000_0070h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1 VECTOR_NUMBER

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1

HW_ICOLL_STAT field descriptions

Field Description

31°7
RSRVD1

Always write zeroes to this bitfield.

VECTOR_
NUMBER

Vector number of current interrupt. Multiply by 4 * HW_ICOLL_CTRL[VECTOR_PITCH] and add to vector
base address to obtain the value in HW_ICOLL_VECTOR.
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5.4.6 Interrupt Collector Raw Interrupt Input Register 0
(HW_ICOLL_RAW0)

The lower 32 interrupt hardware-source states are visible in this read-only register.

HW_ICOLL_RAW0: 0x0A0

HW_ICOLL_RAW0_SET: 0x0A4

HW_ICOLL_RAW0_CLR: 0x0A8

HW_ICOLL_RAW0_TOG: 0x0AC

This register provides a read-only view of the raw interrupt request lines coming from
various parts of the chip. Its purpose is to improve diagnostic observability. Note that
these only capture the state of hardware interrupt sources.

EXAMPLE

ulTest = HW_ICOLL_RAW0.RAW_IRQS;
         

Address: 8000_0000h base + A0h offset = 8000_00A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RAW_IRQS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_RAW0 field descriptions

Field Description

RAW_IRQS read-only view of the lower 32 hardware interrupt request bits.

5.4.7 Interrupt Collector Raw Interrupt Input Register 1
(HW_ICOLL_RAW1)

Interrupt hardware-source states 32-63 are visible in this read-only register.

HW_ICOLL_RAW1: 0x0B0

HW_ICOLL_RAW1_SET: 0x0B4

HW_ICOLL_RAW1_CLR: 0x0B8

HW_ICOLL_RAW1_TOG: 0x0BC
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This register provides a read-only view of the raw interrupt request lines coming from
various parts of the chip. The purpose is to improve diagnostic observability. Note that
these only capture the state of hardware interrupt sources.

EXAMPLE

ulTest = HW_ICOLL_RAW0.RAW_IRQS;
         

Address: 8000_0000h base + B0h offset = 8000_00B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RAW_IRQS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_RAW1 field descriptions

Field Description

RAW_IRQS read-only view of hardware interrupt request bits 32-63.

5.4.8 Interrupt Collector Raw Interrupt Input Register 2
(HW_ICOLL_RAW2)

Interrupt hardware-source states 64-95 are visible in this read-only register.

HW_ICOLL_RAW2: 0x0C0

HW_ICOLL_RAW2_SET: 0x0C4

HW_ICOLL_RAW2_CLR: 0x0C8

HW_ICOLL_RAW2_TOG: 0x0CC

This register provides a read-only view of the raw interrupt request lines coming from
various parts of the chip. The purpose is to improve diagnostic observability. Note that
these only capture the state of hardware interrupt sources.

EXAMPLE

ulTest = HW_ICOLL_RAW0.RAW_IRQS;
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Address: 8000_0000h base + C0h offset = 8000_00C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RAW_IRQS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_RAW2 field descriptions

Field Description

RAW_IRQS read-only view of hardware interrupt request bits 64-95.

5.4.9 Interrupt Collector Raw Interrupt Input Register 3
(HW_ICOLL_RAW3)

Interrupt hardware-source states 96-127 are visible in this read-only register.

HW_ICOLL_RAW3: 0x0D0

HW_ICOLL_RAW3_SET: 0x0D4

HW_ICOLL_RAW3_CLR: 0x0D8

HW_ICOLL_RAW3_TOG: 0x0DC

This register provides a read-only view of the raw interrupt request lines coming from
various parts of the chip. The purpose is to improve diagnostic observability. Note that
these only capture the state of hardware interrupt sources.

EXAMPLE

ulTest = HW_ICOLL_RAW0.RAW_IRQS;
         

Address: 8000_0000h base + D0h offset = 8000_00D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RAW_IRQS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_RAW3 field descriptions

Field Description

RAW_IRQS read-only view of hardware interrupt request bits 96-127.
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5.4.10 Interrupt Collector Interrupt Register 0
(HW_ICOLL_INTERRUPT0)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT0: 0x120

HW_ICOLL_INTERRUPT0_SET: 0x124

HW_ICOLL_INTERRUPT0_CLR: 0x128

HW_ICOLL_INTERRUPT0_TOG: 0x12C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT0_SET(0,0x00000001);
         

Address: 8000_0000h base + 120h offset = 8000_0120h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT0 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.11 Interrupt Collector Interrupt Register 1
(HW_ICOLL_INTERRUPT1)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT1: 0x130

HW_ICOLL_INTERRUPT1_SET: 0x134

HW_ICOLL_INTERRUPT1_CLR: 0x138

HW_ICOLL_INTERRUPT1_TOG: 0x13C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT1_SET(0,0x00000001);
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Address: 8000_0000h base + 130h offset = 8000_0130h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT1 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.12 Interrupt Collector Interrupt Register 2
(HW_ICOLL_INTERRUPT2)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT2: 0x140

HW_ICOLL_INTERRUPT2_SET: 0x144

HW_ICOLL_INTERRUPT2_CLR: 0x148

HW_ICOLL_INTERRUPT2_TOG: 0x14C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT2_SET(0,0x00000001);
         

Address: 8000_0000h base + 140h offset = 8000_0140h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT2 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.13 Interrupt Collector Interrupt Register 3
(HW_ICOLL_INTERRUPT3)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT3: 0x150

HW_ICOLL_INTERRUPT3_SET: 0x154

HW_ICOLL_INTERRUPT3_CLR: 0x158

HW_ICOLL_INTERRUPT3_TOG: 0x15C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT3_SET(0,0x00000001);
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Address: 8000_0000h base + 150h offset = 8000_0150h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT3 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.14 Interrupt Collector Interrupt Register 4
(HW_ICOLL_INTERRUPT4)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT4: 0x160

HW_ICOLL_INTERRUPT4_SET: 0x164

HW_ICOLL_INTERRUPT4_CLR: 0x168

HW_ICOLL_INTERRUPT4_TOG: 0x16C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT4_SET(0,0x00000001);
         

Address: 8000_0000h base + 160h offset = 8000_0160h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT4 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.15 Interrupt Collector Interrupt Register 5
(HW_ICOLL_INTERRUPT5)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT5: 0x170

HW_ICOLL_INTERRUPT5_SET: 0x174

HW_ICOLL_INTERRUPT5_CLR: 0x178

HW_ICOLL_INTERRUPT5_TOG: 0x17C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT5_SET(0,0x00000001);
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Address: 8000_0000h base + 170h offset = 8000_0170h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT5 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.16 Interrupt Collector Interrupt Register 6
(HW_ICOLL_INTERRUPT6)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT6: 0x180

HW_ICOLL_INTERRUPT6_SET: 0x184

HW_ICOLL_INTERRUPT6_CLR: 0x188

HW_ICOLL_INTERRUPT6_TOG: 0x18C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT6_SET(0,0x00000001);
         

Address: 8000_0000h base + 180h offset = 8000_0180h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT6 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.17 Interrupt Collector Interrupt Register 7
(HW_ICOLL_INTERRUPT7)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT7: 0x190

HW_ICOLL_INTERRUPT7_SET: 0x194

HW_ICOLL_INTERRUPT7_CLR: 0x198

HW_ICOLL_INTERRUPT7_TOG: 0x19C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT7_SET(0,0x00000001);
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Address: 8000_0000h base + 190h offset = 8000_0190h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT7 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.18 Interrupt Collector Interrupt Register 8
(HW_ICOLL_INTERRUPT8)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT8: 0x1A0

HW_ICOLL_INTERRUPT8_SET: 0x1A4

HW_ICOLL_INTERRUPT8_CLR: 0x1A8

HW_ICOLL_INTERRUPT8_TOG: 0x1AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT8_SET(0,0x00000001);
         

Address: 8000_0000h base + 1A0h offset = 8000_01A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT8 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.19 Interrupt Collector Interrupt Register 9
(HW_ICOLL_INTERRUPT9)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT9: 0x1B0

HW_ICOLL_INTERRUPT9_SET: 0x1B4

HW_ICOLL_INTERRUPT9_CLR: 0x1B8

HW_ICOLL_INTERRUPT9_TOG: 0x1BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT9_SET(0,0x00000001);
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Address: 8000_0000h base + 1B0h offset = 8000_01B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT9 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.20 Interrupt Collector Interrupt Register 10
(HW_ICOLL_INTERRUPT10)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT10: 0x1C0

HW_ICOLL_INTERRUPT10_SET: 0x1C4

HW_ICOLL_INTERRUPT10_CLR: 0x1C8

HW_ICOLL_INTERRUPT10_TOG: 0x1CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT10_SET(0,0x00000001);
         

Address: 8000_0000h base + 1C0h offset = 8000_01C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT10 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.21 Interrupt Collector Interrupt Register 11
(HW_ICOLL_INTERRUPT11)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT11: 0x1D0

HW_ICOLL_INTERRUPT11_SET: 0x1D4

HW_ICOLL_INTERRUPT11_CLR: 0x1D8

HW_ICOLL_INTERRUPT11_TOG: 0x1DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT11_SET(0,0x00000001);
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Address: 8000_0000h base + 1D0h offset = 8000_01D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT11 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.22 Interrupt Collector Interrupt Register 12
(HW_ICOLL_INTERRUPT12)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT12: 0x1E0

HW_ICOLL_INTERRUPT12_SET: 0x1E4

HW_ICOLL_INTERRUPT12_CLR: 0x1E8

HW_ICOLL_INTERRUPT12_TOG: 0x1EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT12_SET(0,0x00000001);
         

Address: 8000_0000h base + 1E0h offset = 8000_01E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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O

F
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Q
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A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT12 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.23 Interrupt Collector Interrupt Register 13
(HW_ICOLL_INTERRUPT13)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT13: 0x1F0

HW_ICOLL_INTERRUPT13_SET: 0x1F4

HW_ICOLL_INTERRUPT13_CLR: 0x1F8

HW_ICOLL_INTERRUPT13_TOG: 0x1FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT13_SET(0,0x00000001);
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Address: 8000_0000h base + 1F0h offset = 8000_01F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT13 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.24 Interrupt Collector Interrupt Register 14
(HW_ICOLL_INTERRUPT14)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT14: 0x200

HW_ICOLL_INTERRUPT14_SET: 0x204

HW_ICOLL_INTERRUPT14_CLR: 0x208

HW_ICOLL_INTERRUPT14_TOG: 0x20C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT14_SET(0,0x00000001);
         

Address: 8000_0000h base + 200h offset = 8000_0200h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT14 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.25 Interrupt Collector Interrupt Register 15
(HW_ICOLL_INTERRUPT15)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT15: 0x210

HW_ICOLL_INTERRUPT15_SET: 0x214

HW_ICOLL_INTERRUPT15_CLR: 0x218

HW_ICOLL_INTERRUPT15_TOG: 0x21C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT15_SET(0,0x00000001);
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Address: 8000_0000h base + 210h offset = 8000_0210h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT15 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.26 Interrupt Collector Interrupt Register 16
(HW_ICOLL_INTERRUPT16)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT16: 0x220

HW_ICOLL_INTERRUPT16_SET: 0x224

HW_ICOLL_INTERRUPT16_CLR: 0x228

HW_ICOLL_INTERRUPT16_TOG: 0x22C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT16_SET(0,0x00000001);
         

Address: 8000_0000h base + 220h offset = 8000_0220h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT16 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.27 Interrupt Collector Interrupt Register 17
(HW_ICOLL_INTERRUPT17)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT17: 0x230

HW_ICOLL_INTERRUPT17_SET: 0x234

HW_ICOLL_INTERRUPT17_CLR: 0x238

HW_ICOLL_INTERRUPT17_TOG: 0x23C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT17_SET(0,0x00000001);
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Address: 8000_0000h base + 230h offset = 8000_0230h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT17 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.28 Interrupt Collector Interrupt Register 18
(HW_ICOLL_INTERRUPT18)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT18: 0x240

HW_ICOLL_INTERRUPT18_SET: 0x244

HW_ICOLL_INTERRUPT18_CLR: 0x248

HW_ICOLL_INTERRUPT18_TOG: 0x24C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT18_SET(0,0x00000001);
         

Address: 8000_0000h base + 240h offset = 8000_0240h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT18 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.29 Interrupt Collector Interrupt Register 19
(HW_ICOLL_INTERRUPT19)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT19: 0x250

HW_ICOLL_INTERRUPT19_SET: 0x254

HW_ICOLL_INTERRUPT19_CLR: 0x258

HW_ICOLL_INTERRUPT19_TOG: 0x25C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT19_SET(0,0x00000001);
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Address: 8000_0000h base + 250h offset = 8000_0250h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT19 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.30 Interrupt Collector Interrupt Register 20
(HW_ICOLL_INTERRUPT20)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT20: 0x260

HW_ICOLL_INTERRUPT20_SET: 0x264

HW_ICOLL_INTERRUPT20_CLR: 0x268

HW_ICOLL_INTERRUPT20_TOG: 0x26C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT20_SET(0,0x00000001);
         

Address: 8000_0000h base + 260h offset = 8000_0260h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT20 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.31 Interrupt Collector Interrupt Register 21
(HW_ICOLL_INTERRUPT21)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT21: 0x270

HW_ICOLL_INTERRUPT21_SET: 0x274

HW_ICOLL_INTERRUPT21_CLR: 0x278

HW_ICOLL_INTERRUPT21_TOG: 0x27C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT21_SET(0,0x00000001);
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Address: 8000_0000h base + 270h offset = 8000_0270h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT21 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.32 Interrupt Collector Interrupt Register 22
(HW_ICOLL_INTERRUPT22)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT22: 0x280

HW_ICOLL_INTERRUPT22_SET: 0x284

HW_ICOLL_INTERRUPT22_CLR: 0x288

HW_ICOLL_INTERRUPT22_TOG: 0x28C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT22_SET(0,0x00000001);
         

Address: 8000_0000h base + 280h offset = 8000_0280h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT22 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.33 Interrupt Collector Interrupt Register 23
(HW_ICOLL_INTERRUPT23)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT23: 0x290

HW_ICOLL_INTERRUPT23_SET: 0x294

HW_ICOLL_INTERRUPT23_CLR: 0x298

HW_ICOLL_INTERRUPT23_TOG: 0x29C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT23_SET(0,0x00000001);
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Address: 8000_0000h base + 290h offset = 8000_0290h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT23 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.34 Interrupt Collector Interrupt Register 24
(HW_ICOLL_INTERRUPT24)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT24: 0x2A0

HW_ICOLL_INTERRUPT24_SET: 0x2A4

HW_ICOLL_INTERRUPT24_CLR: 0x2A8

HW_ICOLL_INTERRUPT24_TOG: 0x2AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT24_SET(0,0x00000001);
         

Address: 8000_0000h base + 2A0h offset = 8000_02A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT24 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.35 Interrupt Collector Interrupt Register 25
(HW_ICOLL_INTERRUPT25)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT25: 0x2B0

HW_ICOLL_INTERRUPT25_SET: 0x2B4

HW_ICOLL_INTERRUPT25_CLR: 0x2B8

HW_ICOLL_INTERRUPT25_TOG: 0x2BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT25_SET(0,0x00000001);
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Address: 8000_0000h base + 2B0h offset = 8000_02B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT25 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.36 Interrupt Collector Interrupt Register 26
(HW_ICOLL_INTERRUPT26)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT26: 0x2C0

HW_ICOLL_INTERRUPT26_SET: 0x2C4

HW_ICOLL_INTERRUPT26_CLR: 0x2C8

HW_ICOLL_INTERRUPT26_TOG: 0x2CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT26_SET(0,0x00000001);
         

Address: 8000_0000h base + 2C0h offset = 8000_02C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT26 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.37 Interrupt Collector Interrupt Register 27
(HW_ICOLL_INTERRUPT27)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT27: 0x2D0

HW_ICOLL_INTERRUPT27_SET: 0x2D4

HW_ICOLL_INTERRUPT27_CLR: 0x2D8

HW_ICOLL_INTERRUPT27_TOG: 0x2DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT27_SET(0,0x00000001);
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Address: 8000_0000h base + 2D0h offset = 8000_02D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT27 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.38 Interrupt Collector Interrupt Register 28
(HW_ICOLL_INTERRUPT28)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT28: 0x2E0

HW_ICOLL_INTERRUPT28_SET: 0x2E4

HW_ICOLL_INTERRUPT28_CLR: 0x2E8

HW_ICOLL_INTERRUPT28_TOG: 0x2EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT28_SET(0,0x00000001);
         

Address: 8000_0000h base + 2E0h offset = 8000_02E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT28 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.39 Interrupt Collector Interrupt Register 29
(HW_ICOLL_INTERRUPT29)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT29: 0x2F0

HW_ICOLL_INTERRUPT29_SET: 0x2F4

HW_ICOLL_INTERRUPT29_CLR: 0x2F8

HW_ICOLL_INTERRUPT29_TOG: 0x2FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT29_SET(0,0x00000001);
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Address: 8000_0000h base + 2F0h offset = 8000_02F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT29 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.40 Interrupt Collector Interrupt Register 30
(HW_ICOLL_INTERRUPT30)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT30: 0x300

HW_ICOLL_INTERRUPT30_SET: 0x304

HW_ICOLL_INTERRUPT30_CLR: 0x308

HW_ICOLL_INTERRUPT30_TOG: 0x30C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT30_SET(0,0x00000001);
         

Address: 8000_0000h base + 300h offset = 8000_0300h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT30 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.41 Interrupt Collector Interrupt Register 31
(HW_ICOLL_INTERRUPT31)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT31: 0x310

HW_ICOLL_INTERRUPT31_SET: 0x314

HW_ICOLL_INTERRUPT31_CLR: 0x318

HW_ICOLL_INTERRUPT31_TOG: 0x31C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT31_SET(0,0x00000001);
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Address: 8000_0000h base + 310h offset = 8000_0310h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT31 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.42 Interrupt Collector Interrupt Register 32
(HW_ICOLL_INTERRUPT32)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT32: 0x320

HW_ICOLL_INTERRUPT32_SET: 0x324

HW_ICOLL_INTERRUPT32_CLR: 0x328

HW_ICOLL_INTERRUPT32_TOG: 0x32C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT32_SET(0,0x00000001);
         

Address: 8000_0000h base + 320h offset = 8000_0320h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chapter 5 Interrupt Collector (ICOLL)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 215



HW_ICOLL_INTERRUPT32 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.43 Interrupt Collector Interrupt Register 33
(HW_ICOLL_INTERRUPT33)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT33: 0x330

HW_ICOLL_INTERRUPT33_SET: 0x334

HW_ICOLL_INTERRUPT33_CLR: 0x338

HW_ICOLL_INTERRUPT33_TOG: 0x33C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT33_SET(0,0x00000001);
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Address: 8000_0000h base + 330h offset = 8000_0330h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT33 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.44 Interrupt Collector Interrupt Register 34
(HW_ICOLL_INTERRUPT34)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT34: 0x340

HW_ICOLL_INTERRUPT34_SET: 0x344

HW_ICOLL_INTERRUPT34_CLR: 0x348

HW_ICOLL_INTERRUPT34_TOG: 0x34C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT34_SET(0,0x00000001);
         

Address: 8000_0000h base + 340h offset = 8000_0340h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT34 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.45 Interrupt Collector Interrupt Register 35
(HW_ICOLL_INTERRUPT35)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT35: 0x350

HW_ICOLL_INTERRUPT35_SET: 0x354

HW_ICOLL_INTERRUPT35_CLR: 0x358

HW_ICOLL_INTERRUPT35_TOG: 0x35C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT35_SET(0,0x00000001);
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Address: 8000_0000h base + 350h offset = 8000_0350h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT35 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.46 Interrupt Collector Interrupt Register 36
(HW_ICOLL_INTERRUPT36)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT36: 0x360

HW_ICOLL_INTERRUPT36_SET: 0x364

HW_ICOLL_INTERRUPT36_CLR: 0x368

HW_ICOLL_INTERRUPT36_TOG: 0x36C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT36_SET(0,0x00000001);
         

Address: 8000_0000h base + 360h offset = 8000_0360h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT36 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.47 Interrupt Collector Interrupt Register 37
(HW_ICOLL_INTERRUPT37)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT37: 0x370

HW_ICOLL_INTERRUPT37_SET: 0x374

HW_ICOLL_INTERRUPT37_CLR: 0x378

HW_ICOLL_INTERRUPT37_TOG: 0x37C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT37_SET(0,0x00000001);
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Address: 8000_0000h base + 370h offset = 8000_0370h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT37 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.48 Interrupt Collector Interrupt Register 38
(HW_ICOLL_INTERRUPT38)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT38: 0x380

HW_ICOLL_INTERRUPT38_SET: 0x384

HW_ICOLL_INTERRUPT38_CLR: 0x388

HW_ICOLL_INTERRUPT38_TOG: 0x38C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT38_SET(0,0x00000001);
         

Address: 8000_0000h base + 380h offset = 8000_0380h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT38 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.49 Interrupt Collector Interrupt Register 39
(HW_ICOLL_INTERRUPT39)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT39: 0x390

HW_ICOLL_INTERRUPT39_SET: 0x394

HW_ICOLL_INTERRUPT39_CLR: 0x398

HW_ICOLL_INTERRUPT39_TOG: 0x39C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT39_SET(0,0x00000001);
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Address: 8000_0000h base + 390h offset = 8000_0390h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT39 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.50 Interrupt Collector Interrupt Register 40
(HW_ICOLL_INTERRUPT40)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT40: 0x3A0

HW_ICOLL_INTERRUPT40_SET: 0x3A4

HW_ICOLL_INTERRUPT40_CLR: 0x3A8

HW_ICOLL_INTERRUPT40_TOG: 0x3AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT40_SET(0,0x00000001);
         

Address: 8000_0000h base + 3A0h offset = 8000_03A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT40 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.51 Interrupt Collector Interrupt Register 41
(HW_ICOLL_INTERRUPT41)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT41: 0x3B0

HW_ICOLL_INTERRUPT41_SET: 0x3B4

HW_ICOLL_INTERRUPT41_CLR: 0x3B8

HW_ICOLL_INTERRUPT41_TOG: 0x3BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT41_SET(0,0x00000001);
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Address: 8000_0000h base + 3B0h offset = 8000_03B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
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Q
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A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT41 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.52 Interrupt Collector Interrupt Register 42
(HW_ICOLL_INTERRUPT42)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT42: 0x3C0

HW_ICOLL_INTERRUPT42_SET: 0x3C4

HW_ICOLL_INTERRUPT42_CLR: 0x3C8

HW_ICOLL_INTERRUPT42_TOG: 0x3CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT42_SET(0,0x00000001);
         

Address: 8000_0000h base + 3C0h offset = 8000_03C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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O

F
T
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT42 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.53 Interrupt Collector Interrupt Register 43
(HW_ICOLL_INTERRUPT43)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT43: 0x3D0

HW_ICOLL_INTERRUPT43_SET: 0x3D4

HW_ICOLL_INTERRUPT43_CLR: 0x3D8

HW_ICOLL_INTERRUPT43_TOG: 0x3DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT43_SET(0,0x00000001);
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Address: 8000_0000h base + 3D0h offset = 8000_03D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT43 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.54 Interrupt Collector Interrupt Register 44
(HW_ICOLL_INTERRUPT44)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT44: 0x3E0

HW_ICOLL_INTERRUPT44_SET: 0x3E4

HW_ICOLL_INTERRUPT44_CLR: 0x3E8

HW_ICOLL_INTERRUPT44_TOG: 0x3EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT44_SET(0,0x00000001);
         

Address: 8000_0000h base + 3E0h offset = 8000_03E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT44 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.55 Interrupt Collector Interrupt Register 45
(HW_ICOLL_INTERRUPT45)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT45: 0x3F0

HW_ICOLL_INTERRUPT45_SET: 0x3F4

HW_ICOLL_INTERRUPT45_CLR: 0x3F8

HW_ICOLL_INTERRUPT45_TOG: 0x3FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT45_SET(0,0x00000001);
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Address: 8000_0000h base + 3F0h offset = 8000_03F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT45 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.56 Interrupt Collector Interrupt Register 46
(HW_ICOLL_INTERRUPT46)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT46: 0x400

HW_ICOLL_INTERRUPT46_SET: 0x404

HW_ICOLL_INTERRUPT46_CLR: 0x408

HW_ICOLL_INTERRUPT46_TOG: 0x40C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT46_SET(0,0x00000001);
         

Address: 8000_0000h base + 400h offset = 8000_0400h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT46 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.57 Interrupt Collector Interrupt Register 47
(HW_ICOLL_INTERRUPT47)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT47: 0x410

HW_ICOLL_INTERRUPT47_SET: 0x414

HW_ICOLL_INTERRUPT47_CLR: 0x418

HW_ICOLL_INTERRUPT47_TOG: 0x41C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT47_SET(0,0x00000001);
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Address: 8000_0000h base + 410h offset = 8000_0410h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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O
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T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT47 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.58 Interrupt Collector Interrupt Register 48
(HW_ICOLL_INTERRUPT48)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT48: 0x420

HW_ICOLL_INTERRUPT48_SET: 0x424

HW_ICOLL_INTERRUPT48_CLR: 0x428

HW_ICOLL_INTERRUPT48_TOG: 0x42C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT48_SET(0,0x00000001);
         

Address: 8000_0000h base + 420h offset = 8000_0420h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT48 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.59 Interrupt Collector Interrupt Register 49
(HW_ICOLL_INTERRUPT49)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT49: 0x430

HW_ICOLL_INTERRUPT49_SET: 0x434

HW_ICOLL_INTERRUPT49_CLR: 0x438

HW_ICOLL_INTERRUPT49_TOG: 0x43C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT49_SET(0,0x00000001);
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Address: 8000_0000h base + 430h offset = 8000_0430h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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Q
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A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT49 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.60 Interrupt Collector Interrupt Register 50
(HW_ICOLL_INTERRUPT50)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT50: 0x440

HW_ICOLL_INTERRUPT50_SET: 0x444

HW_ICOLL_INTERRUPT50_CLR: 0x448

HW_ICOLL_INTERRUPT50_TOG: 0x44C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT50_SET(0,0x00000001);
         

Address: 8000_0000h base + 440h offset = 8000_0440h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N
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O
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T
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B
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT50 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.61 Interrupt Collector Interrupt Register 51
(HW_ICOLL_INTERRUPT51)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT51: 0x450

HW_ICOLL_INTERRUPT51_SET: 0x454

HW_ICOLL_INTERRUPT51_CLR: 0x458

HW_ICOLL_INTERRUPT51_TOG: 0x45C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT51_SET(0,0x00000001);
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Address: 8000_0000h base + 450h offset = 8000_0450h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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O
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT51 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

244 Freescale Semiconductor, Inc.



5.4.62 Interrupt Collector Interrupt Register 52
(HW_ICOLL_INTERRUPT52)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT52: 0x460

HW_ICOLL_INTERRUPT52_SET: 0x464

HW_ICOLL_INTERRUPT52_CLR: 0x468

HW_ICOLL_INTERRUPT52_TOG: 0x46C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT52_SET(0,0x00000001);
         

Address: 8000_0000h base + 460h offset = 8000_0460h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT52 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.63 Interrupt Collector Interrupt Register 53
(HW_ICOLL_INTERRUPT53)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT53: 0x470

HW_ICOLL_INTERRUPT53_SET: 0x474

HW_ICOLL_INTERRUPT53_CLR: 0x478

HW_ICOLL_INTERRUPT53_TOG: 0x47C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT53_SET(0,0x00000001);
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Address: 8000_0000h base + 470h offset = 8000_0470h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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Q
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT53 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.64 Interrupt Collector Interrupt Register 54
(HW_ICOLL_INTERRUPT54)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT54: 0x480

HW_ICOLL_INTERRUPT54_SET: 0x484

HW_ICOLL_INTERRUPT54_CLR: 0x488

HW_ICOLL_INTERRUPT54_TOG: 0x48C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT54_SET(0,0x00000001);
         

Address: 8000_0000h base + 480h offset = 8000_0480h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT54 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.65 Interrupt Collector Interrupt Register 55
(HW_ICOLL_INTERRUPT55)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT55: 0x490

HW_ICOLL_INTERRUPT55_SET: 0x494

HW_ICOLL_INTERRUPT55_CLR: 0x498

HW_ICOLL_INTERRUPT55_TOG: 0x49C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT55_SET(0,0x00000001);
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Address: 8000_0000h base + 490h offset = 8000_0490h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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Q
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT55 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.66 Interrupt Collector Interrupt Register 56
(HW_ICOLL_INTERRUPT56)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT56: 0x4A0

HW_ICOLL_INTERRUPT56_SET: 0x4A4

HW_ICOLL_INTERRUPT56_CLR: 0x4A8

HW_ICOLL_INTERRUPT56_TOG: 0x4AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT56_SET(0,0x00000001);
         

Address: 8000_0000h base + 4A0h offset = 8000_04A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N
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W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT56 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.67 Interrupt Collector Interrupt Register 57
(HW_ICOLL_INTERRUPT57)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT57: 0x4B0

HW_ICOLL_INTERRUPT57_SET: 0x4B4

HW_ICOLL_INTERRUPT57_CLR: 0x4B8

HW_ICOLL_INTERRUPT57_TOG: 0x4BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT57_SET(0,0x00000001);
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Address: 8000_0000h base + 4B0h offset = 8000_04B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT57 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.68 Interrupt Collector Interrupt Register 58
(HW_ICOLL_INTERRUPT58)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT58: 0x4C0

HW_ICOLL_INTERRUPT58_SET: 0x4C4

HW_ICOLL_INTERRUPT58_CLR: 0x4C8

HW_ICOLL_INTERRUPT58_TOG: 0x4CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT58_SET(0,0x00000001);
         

Address: 8000_0000h base + 4C0h offset = 8000_04C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT58 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.69 Interrupt Collector Interrupt Register 59
(HW_ICOLL_INTERRUPT59)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT59: 0x4D0

HW_ICOLL_INTERRUPT59_SET: 0x4D4

HW_ICOLL_INTERRUPT59_CLR: 0x4D8

HW_ICOLL_INTERRUPT59_TOG: 0x4DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT59_SET(0,0x00000001);
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Address: 8000_0000h base + 4D0h offset = 8000_04D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT59 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.70 Interrupt Collector Interrupt Register 60
(HW_ICOLL_INTERRUPT60)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT60: 0x4E0

HW_ICOLL_INTERRUPT60_SET: 0x4E4

HW_ICOLL_INTERRUPT60_CLR: 0x4E8

HW_ICOLL_INTERRUPT60_TOG: 0x4EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT60_SET(0,0x00000001);
         

Address: 8000_0000h base + 4E0h offset = 8000_04E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT60 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.71 Interrupt Collector Interrupt Register 61
(HW_ICOLL_INTERRUPT61)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT61: 0x4F0

HW_ICOLL_INTERRUPT61_SET: 0x4F4

HW_ICOLL_INTERRUPT61_CLR: 0x4F8

HW_ICOLL_INTERRUPT61_TOG: 0x4FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT61_SET(0,0x00000001);
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Address: 8000_0000h base + 4F0h offset = 8000_04F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT61 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.72 Interrupt Collector Interrupt Register 62
(HW_ICOLL_INTERRUPT62)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT62: 0x500

HW_ICOLL_INTERRUPT62_SET: 0x504

HW_ICOLL_INTERRUPT62_CLR: 0x508

HW_ICOLL_INTERRUPT62_TOG: 0x50C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT62_SET(0,0x00000001);
         

Address: 8000_0000h base + 500h offset = 8000_0500h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT62 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.73 Interrupt Collector Interrupt Register 63
(HW_ICOLL_INTERRUPT63)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT63: 0x510

HW_ICOLL_INTERRUPT63_SET: 0x514

HW_ICOLL_INTERRUPT63_CLR: 0x518

HW_ICOLL_INTERRUPT63_TOG: 0x51C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT63_SET(0,0x00000001);
         

Chapter 5 Interrupt Collector (ICOLL)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 261



Address: 8000_0000h base + 510h offset = 8000_0510h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT63 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.74 Interrupt Collector Interrupt Register 64
(HW_ICOLL_INTERRUPT64)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT64: 0x520

HW_ICOLL_INTERRUPT64_SET: 0x524

HW_ICOLL_INTERRUPT64_CLR: 0x528

HW_ICOLL_INTERRUPT64_TOG: 0x52C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT64_SET(0,0x00000001);
         

Address: 8000_0000h base + 520h offset = 8000_0520h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT64 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.75 Interrupt Collector Interrupt Register 65
(HW_ICOLL_INTERRUPT65)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT65: 0x530

HW_ICOLL_INTERRUPT65_SET: 0x534

HW_ICOLL_INTERRUPT65_CLR: 0x538

HW_ICOLL_INTERRUPT65_TOG: 0x53C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT65_SET(0,0x00000001);
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Address: 8000_0000h base + 530h offset = 8000_0530h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT65 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.76 Interrupt Collector Interrupt Register 66
(HW_ICOLL_INTERRUPT66)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT66: 0x540

HW_ICOLL_INTERRUPT66_SET: 0x544

HW_ICOLL_INTERRUPT66_CLR: 0x548

HW_ICOLL_INTERRUPT66_TOG: 0x54C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT66_SET(0,0x00000001);
         

Address: 8000_0000h base + 540h offset = 8000_0540h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT66 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.77 Interrupt Collector Interrupt Register 67
(HW_ICOLL_INTERRUPT67)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT67: 0x550

HW_ICOLL_INTERRUPT67_SET: 0x554

HW_ICOLL_INTERRUPT67_CLR: 0x558

HW_ICOLL_INTERRUPT67_TOG: 0x55C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT67_SET(0,0x00000001);
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Address: 8000_0000h base + 550h offset = 8000_0550h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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Q
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A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT67 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.78 Interrupt Collector Interrupt Register 68
(HW_ICOLL_INTERRUPT68)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT68: 0x560

HW_ICOLL_INTERRUPT68_SET: 0x564

HW_ICOLL_INTERRUPT68_CLR: 0x568

HW_ICOLL_INTERRUPT68_TOG: 0x56C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT68_SET(0,0x00000001);
         

Address: 8000_0000h base + 560h offset = 8000_0560h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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O
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Q
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A
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT68 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.79 Interrupt Collector Interrupt Register 69
(HW_ICOLL_INTERRUPT69)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT69: 0x570

HW_ICOLL_INTERRUPT69_SET: 0x574

HW_ICOLL_INTERRUPT69_CLR: 0x578

HW_ICOLL_INTERRUPT69_TOG: 0x57C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT69_SET(0,0x00000001);
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Address: 8000_0000h base + 570h offset = 8000_0570h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T

IR
Q
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A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT69 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.80 Interrupt Collector Interrupt Register 70
(HW_ICOLL_INTERRUPT70)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT70: 0x580

HW_ICOLL_INTERRUPT70_SET: 0x584

HW_ICOLL_INTERRUPT70_CLR: 0x588

HW_ICOLL_INTERRUPT70_TOG: 0x58C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT70_SET(0,0x00000001);
         

Address: 8000_0000h base + 580h offset = 8000_0580h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT70 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.81 Interrupt Collector Interrupt Register 71
(HW_ICOLL_INTERRUPT71)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT71: 0x590

HW_ICOLL_INTERRUPT71_SET: 0x594

HW_ICOLL_INTERRUPT71_CLR: 0x598

HW_ICOLL_INTERRUPT71_TOG: 0x59C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT71_SET(0,0x00000001);
         

Chapter 5 Interrupt Collector (ICOLL)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 273



Address: 8000_0000h base + 590h offset = 8000_0590h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT71 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.82 Interrupt Collector Interrupt Register 72
(HW_ICOLL_INTERRUPT72)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT72: 0x5A0

HW_ICOLL_INTERRUPT72_SET: 0x5A4

HW_ICOLL_INTERRUPT72_CLR: 0x5A8

HW_ICOLL_INTERRUPT72_TOG: 0x5AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT72_SET(0,0x00000001);
         

Address: 8000_0000h base + 5A0h offset = 8000_05A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT72 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.83 Interrupt Collector Interrupt Register 73
(HW_ICOLL_INTERRUPT73)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT73: 0x5B0

HW_ICOLL_INTERRUPT73_SET: 0x5B4

HW_ICOLL_INTERRUPT73_CLR: 0x5B8

HW_ICOLL_INTERRUPT73_TOG: 0x5BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT73_SET(0,0x00000001);
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Address: 8000_0000h base + 5B0h offset = 8000_05B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT73 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.84 Interrupt Collector Interrupt Register 74
(HW_ICOLL_INTERRUPT74)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT74: 0x5C0

HW_ICOLL_INTERRUPT74_SET: 0x5C4

HW_ICOLL_INTERRUPT74_CLR: 0x5C8

HW_ICOLL_INTERRUPT74_TOG: 0x5CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT74_SET(0,0x00000001);
         

Address: 8000_0000h base + 5C0h offset = 8000_05C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT74 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.85 Interrupt Collector Interrupt Register 75
(HW_ICOLL_INTERRUPT75)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT75: 0x5D0

HW_ICOLL_INTERRUPT75_SET: 0x5D4

HW_ICOLL_INTERRUPT75_CLR: 0x5D8

HW_ICOLL_INTERRUPT75_TOG: 0x5DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT75_SET(0,0x00000001);
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Address: 8000_0000h base + 5D0h offset = 8000_05D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT75 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.86 Interrupt Collector Interrupt Register 76
(HW_ICOLL_INTERRUPT76)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT76: 0x5E0

HW_ICOLL_INTERRUPT76_SET: 0x5E4

HW_ICOLL_INTERRUPT76_CLR: 0x5E8

HW_ICOLL_INTERRUPT76_TOG: 0x5EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT76_SET(0,0x00000001);
         

Address: 8000_0000h base + 5E0h offset = 8000_05E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT76 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.87 Interrupt Collector Interrupt Register 77
(HW_ICOLL_INTERRUPT77)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT77: 0x5F0

HW_ICOLL_INTERRUPT77_SET: 0x5F4

HW_ICOLL_INTERRUPT77_CLR: 0x5F8

HW_ICOLL_INTERRUPT77_TOG: 0x5FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT77_SET(0,0x00000001);
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Address: 8000_0000h base + 5F0h offset = 8000_05F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT77 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.88 Interrupt Collector Interrupt Register 78
(HW_ICOLL_INTERRUPT78)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT78: 0x600

HW_ICOLL_INTERRUPT78_SET: 0x604

HW_ICOLL_INTERRUPT78_CLR: 0x608

HW_ICOLL_INTERRUPT78_TOG: 0x60C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT78_SET(0,0x00000001);
         

Address: 8000_0000h base + 600h offset = 8000_0600h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT78 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.89 Interrupt Collector Interrupt Register 79
(HW_ICOLL_INTERRUPT79)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT79: 0x610

HW_ICOLL_INTERRUPT79_SET: 0x614

HW_ICOLL_INTERRUPT79_CLR: 0x618

HW_ICOLL_INTERRUPT79_TOG: 0x61C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT79_SET(0,0x00000001);
         

Chapter 5 Interrupt Collector (ICOLL)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 285



Address: 8000_0000h base + 610h offset = 8000_0610h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
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PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT79 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.90 Interrupt Collector Interrupt Register 80
(HW_ICOLL_INTERRUPT80)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT80: 0x620

HW_ICOLL_INTERRUPT80_SET: 0x624

HW_ICOLL_INTERRUPT80_CLR: 0x628

HW_ICOLL_INTERRUPT80_TOG: 0x62C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT80_SET(0,0x00000001);
         

Address: 8000_0000h base + 620h offset = 8000_0620h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT80 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.91 Interrupt Collector Interrupt Register 81
(HW_ICOLL_INTERRUPT81)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT81: 0x630

HW_ICOLL_INTERRUPT81_SET: 0x634

HW_ICOLL_INTERRUPT81_CLR: 0x638

HW_ICOLL_INTERRUPT81_TOG: 0x63C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT81_SET(0,0x00000001);
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Address: 8000_0000h base + 630h offset = 8000_0630h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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Q
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B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT81 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.92 Interrupt Collector Interrupt Register 82
(HW_ICOLL_INTERRUPT82)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT82: 0x640

HW_ICOLL_INTERRUPT82_SET: 0x644

HW_ICOLL_INTERRUPT82_CLR: 0x648

HW_ICOLL_INTERRUPT82_TOG: 0x64C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT82_SET(0,0x00000001);
         

Address: 8000_0000h base + 640h offset = 8000_0640h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT82 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.93 Interrupt Collector Interrupt Register 83
(HW_ICOLL_INTERRUPT83)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT83: 0x650

HW_ICOLL_INTERRUPT83_SET: 0x654

HW_ICOLL_INTERRUPT83_CLR: 0x658

HW_ICOLL_INTERRUPT83_TOG: 0x65C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT83_SET(0,0x00000001);
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Address: 8000_0000h base + 650h offset = 8000_0650h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
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F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT83 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.94 Interrupt Collector Interrupt Register 84
(HW_ICOLL_INTERRUPT84)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT84: 0x660

HW_ICOLL_INTERRUPT84_SET: 0x664

HW_ICOLL_INTERRUPT84_CLR: 0x668

HW_ICOLL_INTERRUPT84_TOG: 0x66C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT84_SET(0,0x00000001);
         

Address: 8000_0000h base + 660h offset = 8000_0660h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT84 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.95 Interrupt Collector Interrupt Register 85
(HW_ICOLL_INTERRUPT85)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT85: 0x670

HW_ICOLL_INTERRUPT85_SET: 0x674

HW_ICOLL_INTERRUPT85_CLR: 0x678

HW_ICOLL_INTERRUPT85_TOG: 0x67C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT85_SET(0,0x00000001);
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Address: 8000_0000h base + 670h offset = 8000_0670h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT85 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.96 Interrupt Collector Interrupt Register 86
(HW_ICOLL_INTERRUPT86)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT86: 0x680

HW_ICOLL_INTERRUPT86_SET: 0x684

HW_ICOLL_INTERRUPT86_CLR: 0x688

HW_ICOLL_INTERRUPT86_TOG: 0x68C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT86_SET(0,0x00000001);
         

Address: 8000_0000h base + 680h offset = 8000_0680h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT86 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.97 Interrupt Collector Interrupt Register 87
(HW_ICOLL_INTERRUPT87)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT87: 0x690

HW_ICOLL_INTERRUPT87_SET: 0x694

HW_ICOLL_INTERRUPT87_CLR: 0x698

HW_ICOLL_INTERRUPT87_TOG: 0x69C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT87_SET(0,0x00000001);
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Address: 8000_0000h base + 690h offset = 8000_0690h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT87 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.98 Interrupt Collector Interrupt Register 88
(HW_ICOLL_INTERRUPT88)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT88: 0x6A0

HW_ICOLL_INTERRUPT88_SET: 0x6A4

HW_ICOLL_INTERRUPT88_CLR: 0x6A8

HW_ICOLL_INTERRUPT88_TOG: 0x6AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT88_SET(0,0x00000001);
         

Address: 8000_0000h base + 6A0h offset = 8000_06A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O
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T
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Q

E
N
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B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT88 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.99 Interrupt Collector Interrupt Register 89
(HW_ICOLL_INTERRUPT89)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT89: 0x6B0

HW_ICOLL_INTERRUPT89_SET: 0x6B4

HW_ICOLL_INTERRUPT89_CLR: 0x6B8

HW_ICOLL_INTERRUPT89_TOG: 0x6BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT89_SET(0,0x00000001);
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Address: 8000_0000h base + 6B0h offset = 8000_06B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ
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Q
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A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT89 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.100 Interrupt Collector Interrupt Register 90
(HW_ICOLL_INTERRUPT90)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT90: 0x6C0

HW_ICOLL_INTERRUPT90_SET: 0x6C4

HW_ICOLL_INTERRUPT90_CLR: 0x6C8

HW_ICOLL_INTERRUPT90_TOG: 0x6CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT90_SET(0,0x00000001);
         

Address: 8000_0000h base + 6C0h offset = 8000_06C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ
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Q
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT90 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.101 Interrupt Collector Interrupt Register 91
(HW_ICOLL_INTERRUPT91)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT91: 0x6D0

HW_ICOLL_INTERRUPT91_SET: 0x6D4

HW_ICOLL_INTERRUPT91_CLR: 0x6D8

HW_ICOLL_INTERRUPT91_TOG: 0x6DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT91_SET(0,0x00000001);
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Address: 8000_0000h base + 6D0h offset = 8000_06D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT91 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.102 Interrupt Collector Interrupt Register 92
(HW_ICOLL_INTERRUPT92)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT92: 0x6E0

HW_ICOLL_INTERRUPT92_SET: 0x6E4

HW_ICOLL_INTERRUPT92_CLR: 0x6E8

HW_ICOLL_INTERRUPT92_TOG: 0x6EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT92_SET(0,0x00000001);
         

Address: 8000_0000h base + 6E0h offset = 8000_06E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT92 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.103 Interrupt Collector Interrupt Register 93
(HW_ICOLL_INTERRUPT93)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT93: 0x6F0

HW_ICOLL_INTERRUPT93_SET: 0x6F4

HW_ICOLL_INTERRUPT93_CLR: 0x6F8

HW_ICOLL_INTERRUPT93_TOG: 0x6FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT93_SET(0,0x00000001);
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Address: 8000_0000h base + 6F0h offset = 8000_06F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT93 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.104 Interrupt Collector Interrupt Register 94
(HW_ICOLL_INTERRUPT94)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT94: 0x700

HW_ICOLL_INTERRUPT94_SET: 0x704

HW_ICOLL_INTERRUPT94_CLR: 0x708

HW_ICOLL_INTERRUPT94_TOG: 0x70C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT94_SET(0,0x00000001);
         

Address: 8000_0000h base + 700h offset = 8000_0700h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT94 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.105 Interrupt Collector Interrupt Register 95
(HW_ICOLL_INTERRUPT95)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT95: 0x710

HW_ICOLL_INTERRUPT95_SET: 0x714

HW_ICOLL_INTERRUPT95_CLR: 0x718

HW_ICOLL_INTERRUPT95_TOG: 0x71C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT95_SET(0,0x00000001);
         

Chapter 5 Interrupt Collector (ICOLL)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 309



Address: 8000_0000h base + 710h offset = 8000_0710h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT95 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.106 Interrupt Collector Interrupt Register 96
(HW_ICOLL_INTERRUPT96)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT96: 0x720

HW_ICOLL_INTERRUPT96_SET: 0x724

HW_ICOLL_INTERRUPT96_CLR: 0x728

HW_ICOLL_INTERRUPT96_TOG: 0x72C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT96_SET(0,0x00000001);
         

Address: 8000_0000h base + 720h offset = 8000_0720h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT96 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.107 Interrupt Collector Interrupt Register 97
(HW_ICOLL_INTERRUPT97)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT97: 0x730

HW_ICOLL_INTERRUPT97_SET: 0x734

HW_ICOLL_INTERRUPT97_CLR: 0x738

HW_ICOLL_INTERRUPT97_TOG: 0x73C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT97_SET(0,0x00000001);
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Address: 8000_0000h base + 730h offset = 8000_0730h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT97 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.108 Interrupt Collector Interrupt Register 98
(HW_ICOLL_INTERRUPT98)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT98: 0x740

HW_ICOLL_INTERRUPT98_SET: 0x744

HW_ICOLL_INTERRUPT98_CLR: 0x748

HW_ICOLL_INTERRUPT98_TOG: 0x74C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT98_SET(0,0x00000001);
         

Address: 8000_0000h base + 740h offset = 8000_0740h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT98 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.109 Interrupt Collector Interrupt Register 99
(HW_ICOLL_INTERRUPT99)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT99: 0x750

HW_ICOLL_INTERRUPT99_SET: 0x754

HW_ICOLL_INTERRUPT99_CLR: 0x758

HW_ICOLL_INTERRUPT99_TOG: 0x75C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT99_SET(0,0x00000001);
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Address: 8000_0000h base + 750h offset = 8000_0750h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT99 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.110 Interrupt Collector Interrupt Register 100
(HW_ICOLL_INTERRUPT100)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT100: 0x760

HW_ICOLL_INTERRUPT100_SET: 0x764

HW_ICOLL_INTERRUPT100_CLR: 0x768

HW_ICOLL_INTERRUPT100_TOG: 0x76C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT100_SET(0,0x00000001);
         

Address: 8000_0000h base + 760h offset = 8000_0760h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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O
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chapter 5 Interrupt Collector (ICOLL)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 317



HW_ICOLL_INTERRUPT100 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.111 Interrupt Collector Interrupt Register 101
(HW_ICOLL_INTERRUPT101)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT101: 0x770

HW_ICOLL_INTERRUPT101_SET: 0x774

HW_ICOLL_INTERRUPT101_CLR: 0x778

HW_ICOLL_INTERRUPT101_TOG: 0x77C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT101_SET(0,0x00000001);
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Address: 8000_0000h base + 770h offset = 8000_0770h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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Q
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A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT101 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.112 Interrupt Collector Interrupt Register 102
(HW_ICOLL_INTERRUPT102)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT102: 0x780

HW_ICOLL_INTERRUPT102_SET: 0x784

HW_ICOLL_INTERRUPT102_CLR: 0x788

HW_ICOLL_INTERRUPT102_TOG: 0x78C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT102_SET(0,0x00000001);
         

Address: 8000_0000h base + 780h offset = 8000_0780h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT102 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.113 Interrupt Collector Interrupt Register 103
(HW_ICOLL_INTERRUPT103)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT103: 0x790

HW_ICOLL_INTERRUPT103_SET: 0x794

HW_ICOLL_INTERRUPT103_CLR: 0x798

HW_ICOLL_INTERRUPT103_TOG: 0x79C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT103_SET(0,0x00000001);
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Address: 8000_0000h base + 790h offset = 8000_0790h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT103 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.114 Interrupt Collector Interrupt Register 104
(HW_ICOLL_INTERRUPT104)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT104: 0x7A0

HW_ICOLL_INTERRUPT104_SET: 0x7A4

HW_ICOLL_INTERRUPT104_CLR: 0x7A8

HW_ICOLL_INTERRUPT104_TOG: 0x7AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT104_SET(0,0x00000001);
         

Address: 8000_0000h base + 7A0h offset = 8000_07A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT104 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.115 Interrupt Collector Interrupt Register 105
(HW_ICOLL_INTERRUPT105)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT105: 0x7B0

HW_ICOLL_INTERRUPT105_SET: 0x7B4

HW_ICOLL_INTERRUPT105_CLR: 0x7B8

HW_ICOLL_INTERRUPT105_TOG: 0x7BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT105_SET(0,0x00000001);
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Address: 8000_0000h base + 7B0h offset = 8000_07B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT105 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.116 Interrupt Collector Interrupt Register 106
(HW_ICOLL_INTERRUPT106)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT106: 0x7C0

HW_ICOLL_INTERRUPT106_SET: 0x7C4

HW_ICOLL_INTERRUPT106_CLR: 0x7C8

HW_ICOLL_INTERRUPT106_TOG: 0x7CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT106_SET(0,0x00000001);
         

Address: 8000_0000h base + 7C0h offset = 8000_07C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT106 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.117 Interrupt Collector Interrupt Register 107
(HW_ICOLL_INTERRUPT107)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT107: 0x7D0

HW_ICOLL_INTERRUPT107_SET: 0x7D4

HW_ICOLL_INTERRUPT107_CLR: 0x7D8

HW_ICOLL_INTERRUPT107_TOG: 0x7DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT107_SET(0,0x00000001);
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Address: 8000_0000h base + 7D0h offset = 8000_07D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT107 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.118 Interrupt Collector Interrupt Register 108
(HW_ICOLL_INTERRUPT108)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT108: 0x7E0

HW_ICOLL_INTERRUPT108_SET: 0x7E4

HW_ICOLL_INTERRUPT108_CLR: 0x7E8

HW_ICOLL_INTERRUPT108_TOG: 0x7EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT108_SET(0,0x00000001);
         

Address: 8000_0000h base + 7E0h offset = 8000_07E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT108 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.119 Interrupt Collector Interrupt Register 109
(HW_ICOLL_INTERRUPT109)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT109: 0x7F0

HW_ICOLL_INTERRUPT109_SET: 0x7F4

HW_ICOLL_INTERRUPT109_CLR: 0x7F8

HW_ICOLL_INTERRUPT109_TOG: 0x7FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT109_SET(0,0x00000001);
         

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

330 Freescale Semiconductor, Inc.



Address: 8000_0000h base + 7F0h offset = 8000_07F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT109 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.120 Interrupt Collector Interrupt Register 110
(HW_ICOLL_INTERRUPT110)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT110: 0x800

HW_ICOLL_INTERRUPT110_SET: 0x804

HW_ICOLL_INTERRUPT110_CLR: 0x808

HW_ICOLL_INTERRUPT110_TOG: 0x80C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT110_SET(0,0x00000001);
         

Address: 8000_0000h base + 800h offset = 8000_0800h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT110 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.121 Interrupt Collector Interrupt Register 111
(HW_ICOLL_INTERRUPT111)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT111: 0x810

HW_ICOLL_INTERRUPT111_SET: 0x814

HW_ICOLL_INTERRUPT111_CLR: 0x818

HW_ICOLL_INTERRUPT111_TOG: 0x81C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT111_SET(0,0x00000001);
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Address: 8000_0000h base + 810h offset = 8000_0810h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT111 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.122 Interrupt Collector Interrupt Register 112
(HW_ICOLL_INTERRUPT112)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT112: 0x820

HW_ICOLL_INTERRUPT112_SET: 0x824

HW_ICOLL_INTERRUPT112_CLR: 0x828

HW_ICOLL_INTERRUPT112_TOG: 0x82C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT112_SET(0,0x00000001);
         

Address: 8000_0000h base + 820h offset = 8000_0820h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT112 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.123 Interrupt Collector Interrupt Register 113
(HW_ICOLL_INTERRUPT113)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT113: 0x830

HW_ICOLL_INTERRUPT113_SET: 0x834

HW_ICOLL_INTERRUPT113_CLR: 0x838

HW_ICOLL_INTERRUPT113_TOG: 0x83C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT113_SET(0,0x00000001);
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Address: 8000_0000h base + 830h offset = 8000_0830h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT113 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.124 Interrupt Collector Interrupt Register 114
(HW_ICOLL_INTERRUPT114)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT114: 0x840

HW_ICOLL_INTERRUPT114_SET: 0x844

HW_ICOLL_INTERRUPT114_CLR: 0x848

HW_ICOLL_INTERRUPT114_TOG: 0x84C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT114_SET(0,0x00000001);
         

Address: 8000_0000h base + 840h offset = 8000_0840h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT114 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.125 Interrupt Collector Interrupt Register 115
(HW_ICOLL_INTERRUPT115)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT115: 0x850

HW_ICOLL_INTERRUPT115_SET: 0x854

HW_ICOLL_INTERRUPT115_CLR: 0x858

HW_ICOLL_INTERRUPT115_TOG: 0x85C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT115_SET(0,0x00000001);
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Address: 8000_0000h base + 850h offset = 8000_0850h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT115 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.126 Interrupt Collector Interrupt Register 116
(HW_ICOLL_INTERRUPT116)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT116: 0x860

HW_ICOLL_INTERRUPT116_SET: 0x864

HW_ICOLL_INTERRUPT116_CLR: 0x868

HW_ICOLL_INTERRUPT116_TOG: 0x86C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT116_SET(0,0x00000001);
         

Address: 8000_0000h base + 860h offset = 8000_0860h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT116 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.127 Interrupt Collector Interrupt Register 117
(HW_ICOLL_INTERRUPT117)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT117: 0x870

HW_ICOLL_INTERRUPT117_SET: 0x874

HW_ICOLL_INTERRUPT117_CLR: 0x878

HW_ICOLL_INTERRUPT117_TOG: 0x87C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT117_SET(0,0x00000001);
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Address: 8000_0000h base + 870h offset = 8000_0870h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT117 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.128 Interrupt Collector Interrupt Register 118
(HW_ICOLL_INTERRUPT118)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT118: 0x880

HW_ICOLL_INTERRUPT118_SET: 0x884

HW_ICOLL_INTERRUPT118_CLR: 0x888

HW_ICOLL_INTERRUPT118_TOG: 0x88C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT118_SET(0,0x00000001);
         

Address: 8000_0000h base + 880h offset = 8000_0880h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT118 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.129 Interrupt Collector Interrupt Register 119
(HW_ICOLL_INTERRUPT119)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT119: 0x890

HW_ICOLL_INTERRUPT119_SET: 0x894

HW_ICOLL_INTERRUPT119_CLR: 0x898

HW_ICOLL_INTERRUPT119_TOG: 0x89C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT119_SET(0,0x00000001);
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Address: 8000_0000h base + 890h offset = 8000_0890h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT119 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.130 Interrupt Collector Interrupt Register 120
(HW_ICOLL_INTERRUPT120)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT120: 0x8A0

HW_ICOLL_INTERRUPT120_SET: 0x8A4

HW_ICOLL_INTERRUPT120_CLR: 0x8A8

HW_ICOLL_INTERRUPT120_TOG: 0x8AC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT120_SET(0,0x00000001);
         

Address: 8000_0000h base + 8A0h offset = 8000_08A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT120 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.131 Interrupt Collector Interrupt Register 121
(HW_ICOLL_INTERRUPT121)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT121: 0x8B0

HW_ICOLL_INTERRUPT121_SET: 0x8B4

HW_ICOLL_INTERRUPT121_CLR: 0x8B8

HW_ICOLL_INTERRUPT121_TOG: 0x8BC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT121_SET(0,0x00000001);
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Address: 8000_0000h base + 8B0h offset = 8000_08B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT121 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.132 Interrupt Collector Interrupt Register 122
(HW_ICOLL_INTERRUPT122)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT122: 0x8C0

HW_ICOLL_INTERRUPT122_SET: 0x8C4

HW_ICOLL_INTERRUPT122_CLR: 0x8C8

HW_ICOLL_INTERRUPT122_TOG: 0x8CC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT122_SET(0,0x00000001);
         

Address: 8000_0000h base + 8C0h offset = 8000_08C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T
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Q

E
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LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT122 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.133 Interrupt Collector Interrupt Register 123
(HW_ICOLL_INTERRUPT123)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT123: 0x8D0

HW_ICOLL_INTERRUPT123_SET: 0x8D4

HW_ICOLL_INTERRUPT123_CLR: 0x8D8

HW_ICOLL_INTERRUPT123_TOG: 0x8DC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT123_SET(0,0x00000001);
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Address: 8000_0000h base + 8D0h offset = 8000_08D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
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S
O

F
T
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Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT123 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.134 Interrupt Collector Interrupt Register 124
(HW_ICOLL_INTERRUPT124)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT124: 0x8E0

HW_ICOLL_INTERRUPT124_SET: 0x8E4

HW_ICOLL_INTERRUPT124_CLR: 0x8E8

HW_ICOLL_INTERRUPT124_TOG: 0x8EC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT124_SET(0,0x00000001);
         

Address: 8000_0000h base + 8E0h offset = 8000_08E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT124 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.135 Interrupt Collector Interrupt Register 125
(HW_ICOLL_INTERRUPT125)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT125: 0x8F0

HW_ICOLL_INTERRUPT125_SET: 0x8F4

HW_ICOLL_INTERRUPT125_CLR: 0x8F8

HW_ICOLL_INTERRUPT125_TOG: 0x8FC

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT125_SET(0,0x00000001);
         

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

354 Freescale Semiconductor, Inc.



Address: 8000_0000h base + 8F0h offset = 8000_08F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT125 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.136 Interrupt Collector Interrupt Register 126
(HW_ICOLL_INTERRUPT126)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT126: 0x900

HW_ICOLL_INTERRUPT126_SET: 0x904

HW_ICOLL_INTERRUPT126_CLR: 0x908

HW_ICOLL_INTERRUPT126_TOG: 0x90C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT126_SET(0,0x00000001);
         

Address: 8000_0000h base + 900h offset = 8000_0900h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_INTERRUPT126 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority

5.4.137 Interrupt Collector Interrupt Register 127
(HW_ICOLL_INTERRUPT127)

This register provides a mechanism to specify the priority level for an interrupt source. It
also provides an enable and software interrupt for each one, as well as security
designation.

HW_ICOLL_INTERRUPT127: 0x910

HW_ICOLL_INTERRUPT127_SET: 0x914

HW_ICOLL_INTERRUPT127_CLR: 0x918

HW_ICOLL_INTERRUPT127_TOG: 0x91C

This register provides a mechanism to specify the priority associated with an interrupt bit.
In addition, this register controls the enable and software generated interrupt.
WARNING: Modifying the priority of an enabled interrupt may result in undefined
behavior. You should always disable an interrupt prior to changing its priority.

EXAMPLE

HW_ICOLL_INTERRUPT127_SET(0,0x00000001);
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Address: 8000_0000h base + 910h offset = 8000_0910h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

E
N

F
IQ

S
O

F
T

IR
Q

E
N

A
B

LE

PRIORITY

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_INTERRUPT127 field descriptions

Field Description

31°5
RSRVD1

Always write zeroes to this bitfield.

4
ENFIQ

Set this to 1 to steer this interrupt to the non-vectored FIQ line. When set to 0 the interrupt will pass
through the main IRQ FSM and priority logic.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

3
SOFTIRQ

Set this bit to one to force a software interrupt.

0x0 NO_INTERRUPT µ turn off the software interrupt request.
0x1 FORCE_INTERRUPT µ force a software interrupt

2
ENABLE

Enable the interrupt bit through the collector.

0x0 DISABLE  µ Disable
0x1 ENABLE  µ Enable

PRIORITY Set the priority level for this interrupt, 0x3 is highest, 0x0 is lowest (weakest).

0x0 LEVEL0 µ level 0, lowest or weakest priority
0x1 LEVEL1 µ level 1
0x2 LEVEL2 µ level 2
0x3 LEVEL3 µ level 3, highest or strongest priority
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5.4.138 Interrupt Collector Debug Register 0 (HW_ICOLL_DEBUG)

The contents of this register will be defined as the hardware is developed.

HW_ICOLL_DEBUG: 0x1120

HW_ICOLL_DEBUG_SET: 0x1124

HW_ICOLL_DEBUG_CLR: 0x1128

HW_ICOLL_DEBUG_TOG: 0x112C

This register provides diagnostic visibility into the IRQ request state machine and its
various inputs.

EXAMPLE

if (BF_RD(ICOLL_DEBUG, LEVEL_REQUESTS) != HW_ICOLL_DEBUG_LEVEL_REQUESTS__LEVEL3)
   Error();
TPRINTF(TP_MED, ("ICOLL INSERVICE = 0x%x\n", BF_RD(ICOLL_DEBUG, INSERVICE)));
TPRINTF(TP_MED, ("ICOLL STATE = 0x%x\n", BF_RD(ICOLL_DEBUG, VECTOR_FSM)));
         

Address: 8000_0000h base + 1120h offset = 8000_1120h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R INSERVICE LEVEL_REQUESTS REQUESTS_BY_LEVEL RSRVD2 FIQ IRQ

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1 VECTOR_FSM

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_DEBUG field descriptions

Field Description

31°28
INSERVICE

read-only view of the Inservice bits used for nesting IRQs.

0x1 LEVEL0 µ LEVEL0
0x2 LEVEL1 µ LEVEL1
0x4 LEVEL2 µ LEVEL2
0x8 LEVEL3 µ LEVEL3

27°24
LEVEL_

REQUESTS

read-only view of the requsts by priority level for the current IRQ.

0x1 LEVEL0 µ LEVEL0
0x2 LEVEL1 µ LEVEL1

Table continues on the next page...
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HW_ICOLL_DEBUG field descriptions (continued)

Field Description

0x4 LEVEL2 µ LEVEL2
0x8 LEVEL3 µ LEVEL3

23°20
REQUESTS_
BY_LEVEL

read-only view of the requsts by priority level for the current IRQ.

0x1 LEVEL0 µ LEVEL0
0x2 LEVEL1 µ LEVEL1
0x4 LEVEL2 µ LEVEL2
0x8 LEVEL3 µ LEVEL3

19°18
RSRVD2

Always write zeroes to this bitfield.

17
FIQ

Read-Only View of the FIQ output to the CPU.

0x0 NO_FIQ_REQUESTED µ No FIQ Requested
0x1 FIQ_REQUESTED µ FIQ Requested

16
IRQ

Read-Only View of the FIQ output to the CPU.

0x0 NO_IRQ_REQUESTED µ No IRQ Requested
0x1 IRQ_REQUESTED µ IRQ Requested

15°10
RSRVD1

Always write zeroes to this bitfield.

VECTOR_FSM Empty description.

0x000 FSM_IDLE µ FSM_IDLE
0x001 FSM_MULTICYCLE1 µ FSM_MULTICYCLE1
0x002 FSM_MULTICYCLE2 µ FSM_MULTICYCLE2
0x004 FSM_PENDING µ FSM_PENDING
0x008 FSM_MULTICYCLE3 µ FSM_MULTICYCLE3
0x010 FSM_MULTICYCLE4 µ FSM_MULTICYCLE4
0x020 FSM_ISR_RUNNING1 µ FSM_ISR_RUNNING1
0x040 FSM_ISR_RUNNING2 µ FSM_ISR_RUNNING2
0x080 FSM_ISR_RUNNING3 µ FSM_ISR_RUNNING3
0x100 FSM_MULTICYCLE5 µ FSM_MULTICYCLE5
0x200 FSM_MULTICYCLE6 µ FSM_MULTICYCLE6

5.4.139 Interrupt Collector Debug Read Register 0
(HW_ICOLL_DBGREAD0)

This register always returns a known read value for debug purposes.

HW_ICOLL_DBGREAD0: 0x1130

HW_ICOLL_DBGREAD0_SET: 0x1134

HW_ICOLL_DBGREAD0_CLR: 0x1138

HW_ICOLL_DBGREAD0_TOG: 0x113C
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This register is used to test the read mux paths on the APBH.

EXAMPLE

if (HW_ICOLL_DBGREAD0_RD != 0xECA94567)
   Error();
         

Address: 8000_0000h base + 1130h offset = 8000_1130h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R VALUE

W

Reset 1 1 1 0 1 1 0 0 1 0 1 0 1 0 0 1 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1

HW_ICOLL_DBGREAD0 field descriptions

Field Description

VALUE Fixed read-only value.

5.4.140 Interrupt Collector Debug Read Register 1
(HW_ICOLL_DBGREAD1)

This register always returns a known read value for debug purposes.

HW_ICOLL_DBGREAD1: 0x1140

HW_ICOLL_DBGREAD1_SET: 0x1144

HW_ICOLL_DBGREAD1_CLR: 0x1148

HW_ICOLL_DBGREAD1_TOG: 0x114C

This register is used to test the read mux paths on the APBH.

EXAMPLE

if (HW_ICOLL_DBGREAD1_RD != 0x1356DA98)
   Error();
         

Address: 8000_0000h base + 1140h offset = 8000_1140h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R VALUE

W

Reset 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 0 1 1 0 1 0 1 0 0 1 1 0 0 0
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HW_ICOLL_DBGREAD1 field descriptions

Field Description

VALUE Fixed read-only value.

5.4.141 Interrupt Collector Debug Flag Register
(HW_ICOLL_DBGFLAG)

The Interrupt Collector debug flag register is used to post diagnostic state into simulation.

HW_ICOLL_DBGFLAG: 0x1150

HW_ICOLL_DBGFLAG_SET: 0x1154

HW_ICOLL_DBGFLAG_CLR: 0x1158

HW_ICOLL_DBGFLAG_TOG: 0x115C

This register provides a posting register to synchronize C program execution and the
internal simulation environment.

EXAMPLE

BF_WR(ICOLL_DBGFLAG, FLAG, 3);
// ...  do some diagnostic action
BF_WR(ICOLL_DBGFLAG, FLAG, 4);
// ...  do some more diagnostic actions
BF_WR(ICOLL_DBGFLAG, FLAG, 5);
         

Address: 8000_0000h base + 1150h offset = 8000_1150h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1
FLAG

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_DBGFLAG field descriptions

Field Description

31°16
RSRVD1

Always write zeroes to this bitfield.

FLAG This debug facility is probably temporary.
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5.4.142 Interrupt Collector Debug Read Request Register 0
(HW_ICOLL_DBGREQUEST0)

read-only view into the low 32 bits of the request holding register.

HW_ICOLL_DBGREQUEST0: 0x1160

HW_ICOLL_DBGREQUEST0_SET: 0x1164

HW_ICOLL_DBGREQUEST0_CLR: 0x1168

HW_ICOLL_DBGREQUEST0_TOG: 0x116C

This register is used to test interrupt collector state machine and its associated request
holding register.

EXAMPLE

if (HW_ICOLL_DBGREQUESTn_RD(0) != 0x00000000)
   Error();
         

Address: 8000_0000h base + 1160h offset = 8000_1160h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BITS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_DBGREQUEST0 field descriptions

Field Description

BITS Low 32 bits of the request holding register.

5.4.143 Interrupt Collector Debug Read Request Register 1
(HW_ICOLL_DBGREQUEST1)

read-only view into bits 32-63 of the request holding register.

HW_ICOLL_DBGREQUEST1: 0x1170

HW_ICOLL_DBGREQUEST1_SET: 0x1174

HW_ICOLL_DBGREQUEST1_CLR: 0x1178

HW_ICOLL_DBGREQUEST1_TOG: 0x117C
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This register is used to test interrupt collector state machine and its associated request
holding register.

EXAMPLE

if (HW_ICOLL_DBGREQUESTn_RD(n) != 0x00000000)
   Error();
         

Address: 8000_0000h base + 1170h offset = 8000_1170h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BITS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_DBGREQUEST1 field descriptions

Field Description

BITS Bits 32-63 of the request holding register.

5.4.144 Interrupt Collector Debug Read Request Register 2
(HW_ICOLL_DBGREQUEST2)

read-only view into bits 64-95 of the request holding register.

HW_ICOLL_DBGREQUEST2: 0x1180

HW_ICOLL_DBGREQUEST2_SET: 0x1184

HW_ICOLL_DBGREQUEST2_CLR: 0x1188

HW_ICOLL_DBGREQUEST2_TOG: 0x118C

This register is used to test interrupt collector state machine and its associated request
holding register.

EXAMPLE

if (HW_ICOLL_DBGREQUESTn_RD(n) != 0x00000000)
   Error();
         

Address: 8000_0000h base + 1180h offset = 8000_1180h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BITS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_ICOLL_DBGREQUEST2 field descriptions

Field Description

BITS Bits 64-95 of the request holding register.

5.4.145 Interrupt Collector Debug Read Request Register 3
(HW_ICOLL_DBGREQUEST3)

read-only view into bits 96-127 of the request holding register.

HW_ICOLL_DBGREQUEST3: 0x1190

HW_ICOLL_DBGREQUEST3_SET: 0x1194

HW_ICOLL_DBGREQUEST3_CLR: 0x1198

HW_ICOLL_DBGREQUEST3_TOG: 0x119C

This register is used to test interrupt collector state machine and its associated request
holding register.

EXAMPLE

if (HW_ICOLL_DBGREQUESTn_RD(n) != 0x00000000)
   Error();
         

Address: 8000_0000h base + 1190h offset = 8000_1190h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BITS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_DBGREQUEST3 field descriptions

Field Description

BITS Bits 96-127 of the request holding register.

5.4.146 Interrupt Collector Version Register (HW_ICOLL_VERSION)

This register always returns a known read value for debug purposes it indicates the
version of the block.

EXAMPLE
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if (HW_ICOLL_VERSION.B.MAJOR != 3)
   Error();
         

Address: 8000_0000h base + 11E0h offset = 8000_11E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R MAJOR MINOR STEP

W

Reset 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_ICOLL_VERSION field descriptions

Field Description

31°24
MAJOR

Fixed read-only value reflecting the MAJOR field of the RTL version.

23°16
MINOR

Fixed read-only value reflecting the MINOR field of the RTL version.

STEP Fixed read-only value reflecting the stepping of the RTL version.
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Chapter 6
AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

6.1 Overview
The AHB-to-APBH bridge provides the i.MX28 with an inexpensive peripheral
attachment bus running on the AHBÉs HCLK.

(The H in APBH denotes that the APBH is synchronous to HCLK, as compared to
APBX, which runs on the crystal-derived XCLK.)

As shown in the figure below, the AHB-to-APBH bridge includes the AHB-to-APB PIO
bridge for a memory-mapped I/O to the APB devices, as well as a central DMA facility
for devices on this bus and a vectored interrupt controller for the ARM Cortex-A8 core.
Each one of the APB peripherals, including the vectored interrupt controller, is
documented in their respective chapters.
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ATA_NAND2

ATA_NAND3

Figure 6-1. AHB-to-APBH Bridge DMA Block Diagram

The DMA controller uses the APBH bus to transfer read and write data to and from each
peripheral. There is no separate DMA bus for these devices. Contention between the
DMAÉs use of the APBH bus and the AHB-to-APB bridge functionsÉ use of the APBH is
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mediated by an internal arbitration logic. For contention between these two units, the
DMA is favored and the AHB slave will report "not ready" through its HREADY output
until the bridge transfer can complete. The arbiter tracks repeated lockouts and inverts the
priority, guaranteeing the ARM platform every fourth transfer on the APB.

6.2 APBH DMA
The DMA supports sixteen channels of DMA services, as shown in the following table.
The shared DMA resource allows each independent channel to follow a simple chained
command list.

Command chains are built up using the general structure, as shown in Figure 6-2.

Table 6-1. APBH DMA channel assignments

APBH DMA Channel # Usage

0 SSP0

1 SSP1

2 SSP2

3 SSP3

4 GPMI0

5 GPMI1

6 GPMI2

7 GPMI3

8 GPMI4

9 GPMI5

10 GPMI6

11 GPMI7

12 HSADC

13 LCDIF

14 Empty

15 Empty

A single command structure or channel command word specifies a number of operations
to be performed by the DMA in support of a given device. Thus, the ARM platform can
set up large units of work, chaining together many DMA channel command words, pass
them off to the DMA, and have no further concern for the device until the DMA
completion interrupt occurs. The goal is to have enough intelligence in the DMA and the
devices to keep the interrupt frequency from any device below 1 KHz (arrival intervals
longer than 1 ms).

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 369



A single command structure can issue 32-bit PIO write operations to key registers in the
associated device using the same APB bus and controls that it uses to write DMA data
bytes to the device. For example, this allows a chain of operations to be issued to the
GPMI controller to send NAND command bytes, address bytes, and data transfers where
the command and the address structure is completely under software control, but the
administration of that transfer is handled autonomously by the DMA. Each DMA
structure can have 0°15 PIO words appended to it. The CMDPIOWORDS field, if non-
zero, instructs the DMA engine to copy these words to the APB, beginning at the first
register address offset for the peripheral and and incrementing the register offset each
cycle.

The DMA master generates only normal read/write transfers to the APBH. It does not
generate set, clear, or toggle (SCT) transfers.

After any requested PIO words have been transferred to the peripheral, the DMA
examines the two-bit command field in the channel command structure. Table 6-2 shows
the four commands implemented by the DMA.
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Figure 6-2. AHB-to-APBH Bridge DMA channel command structure

Table 6-2. APBH DMA commands

DMA Command Usage

00 NO_DMA_XFER. Perform any requested PIO word transfers, but terminate the command before any DMA
transfer.

01 DMA_WRITE. Perform any requested PIO word transfers, then perform a DMA transfer from the
peripheral for the specified number of bytes.

10 DMA_READ. Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

Table continues on the next page...
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Table 6-2. APBH DMA commands (continued)

DMA Command Usage

11 DMA_SENSE. Perform any requested PIO word transfers, then perform a conditional branch to the next
chained device. Follow the NEXTCMD_ADDR pointer if the peripheral sense is false. Follow the
BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true. This command becomes a no-
operation for any channel other than a GPMI channel.

DMA_WRITE operations copy data bytes to the system memory (on-chip RAM or
SDRAM) from the associated peripheral. The DMA_WRITE transfer uses the
BUFFER_ADDRESS word in the command structure to point to the beginning byte to
write data from the peripheral.

DMA_READ operations copy data bytes to the APB peripheral from the system memory.
The DMA engine contains a shared byte aligner that aligns bytes from system memory to
or from the peripherals. Peripherals always assume little-endian-aligned data arrives or
departs on their 32-bit APB. The DMA_READ transfer uses the BUFFER_ADDRESS
word in the command structure to point to the DMA data buffer to be read by the
DMA_READ command.

The NO_DMA_XFER command is used to write PIO words to a device without
performing any DMA data byte transfers. This command is useful in such applications as
activating the NAND devices CHECKSTATUS operation. The check status command
reads a status byte from the NAND device, performs an XOR and MASK against an
expected value supplied as part of the PIO transfer. Once the read check completes (see
NAND Read Status Polling Example), the NO_DMA_XFER command completes. The
result in the peripheral is that its sense line is driven by the results of the comparison. The
sense flip-flop is only updated by CHECKSTATUS for the device that is executed. At
some future point, the chain contains a DMA command structure with the fourth and final
command value, that is, the DMA_SENSE command.

As each DMA command completes, it triggers the DMA to load the next DMA command
structure in the chain. The normal flow list of DMA commands is found by following the
NEXTCMD_ADDR pointer in the DMA command structure. The DMA_SENSE
command uses the DMA buffer pointer word of the command structure to point to an
alternate DMA command structure chain or list. The DMA_SENSE command examines
the sense line of the associated peripheral. If the sense line is false, then the DMA follows
the standard list found whose next command is found from the pointer in the
NEXTCMD_ADDR word of the command structure. If the sense line is true, then the
DMA follows the alternate list whose next command is found from the pointer in the
DMA Buffer Pointer word of the DMA_SENSE command structure (see Figure 6-2). The
sense command ignores the CHAIN bit, so that both pointers must be valid when the
DMA comes to a sense command.
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If the wait-for-end-command bit (WAIT4ENDCMD) is set in a command structure, the
DMA channel waits for the device to signal completion of a command by toggling the
endcmd signal before proceeding to load and execute the next command structure. Then,
if DECREMENT_SEMAPHORE is set, the semaphore is decremented after the end
command is seen.

A detailed bit-field view of the DMA command structure is shown in the following table,
which shows a field that specifies the number of bytes to be transferred by this DMA
command. The transfer-count mechanism is duplicated in the associated peripheral, either
as an implied or as a specified count in the peripheral.

Table 6-3. DMA channel command word in system memory
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DMA Buffer or Alternate CCW

Zero or More PIO Words to Write to the Associated Peripheral Starting at its Base Address on the APBH Bus

Figure 6-2 also shows the CHAIN bit in bit 2 of the second word of the command
structure. This bit is set to 1, if the NEXT_COMMAND_ADDRESS contains a pointer to
another DMA command structure. If a null pointer (0) is loaded into the
NEXT_COMMAND_ADDRESS, it is not detected by the DMA hardware. Only the
CHAIN bit indicates whether a valid list exists beyond the current structure.

If the IRQ_COMPLETE bit is set in the command structure, then the last act of the DMA
before loading the next command is to set the interrupt-status bit corresponding to the
current channel. The sticky interrupt request bit in the DMA CSR remains set until
cleared by the software. It can be used to interrupt the ARM platform.

The NAND_LOCK bit is monitored by the DMA channel arbiter. After a NAND channel
(from channel 4 to channel 11) succeeds in the arbiter with its NAND_LOCK bit set, then
the arbiter ignores the other NAND channels until a command is completed in which the
NAND_LOCK is not set. Notice that the semantic here is that the NAND_LOCK state is
to limit scheduling of a non-locked DMA. A DMA channel can go from unlocked to
locked in the arbiter at the beginning of a command when the NAND_LOCK bit is set.
When the last DMA command of an atomic sequence is completed, the lock should be
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removed. To accomplish this, the last command does not have the NAND_LOCK bit. It
is still locked in the atomic state within the arbiter when the command starts, so that it is
the only NAND command that can be executed. At the end, it drops from the atomic state
within the arbiter.

The NAND_WAIT4READY bit also has a special use for GPMI channels (from channel
4 to channel 11), i.e., the NAND device channels. The GPMI peripheral supplies a
sample of the ready line from the NAND device. This ready value is used to hold off of a
command with this bit set until the ready line is asserted to 1. Once the arbiter sees a
command with a wait-for-ready set, it holds off that channel until ready is asserted.

Receiving an IRQ for HALTONTERMINATE (HOT) is a feature in the APBH DMA
descriptor that allows GPMI (as well as SSP and I2C) to signal to the DMA engine that
an error has occurred. If a commmand is stalled due to an error, a HOT signal is sent
from the peripheral to the DMA engine and causes an IRQ after terminating the DMA
descriptor being executed.

Therefore, it is recommended that software use this signal as follows:

µ Always set HALTONTERMINATE to 1 in a DMA descriptor. That way, if a
peripheral signals HOT, the transfer will end, leaving the peripheral block and the
DMA engine synchronized (but at the end of a command).

µ When an IRQ from an APBH channel is received, and the IRQ is determined to be
due to an error (as opposed to an IRQONCOMPLETE interrupt) the software should:

µ Reset the channel.

µ Determine the error from error reporting in the peripheral block, then manage the
error in the peripheral that is attached to that channel in whatever appropriate
way exists for that device (software recovery, device reset, block reset, etc).

Each channel has an eight-bit counting semaphore that controls whether it is in the idle
state. When the semaphore is non-zero, the channel is ready to run, process commands
and perform DMA transfers. Whenever a command finishes its DMA transfer, it checks
the DECREMENT_SEMAPHORE bit. If set, it decrements the counting semaphore. If
the semaphore goes to 0 as a result, then the channel enters the idle state and remains
there until the semaphore is incremented by the software. When the semaphore goes to
non-zero and the channel is in its idle state, then it uses the value in the
APBH_CHn_NXTCMDAR register (next command address register) to fetch a pointer to
the next command to process.
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NOTE
This is a double indirect case. This method allows the software
to append to a running command list under the protection of the
counting semaphore.

To start processing the first time, software creates the command list to be processed. It
writes the address of the first command into the APBH_CHn_NXTCMDAR register, and
then writes 1 to the counting semaphore in APBH_CHn_SEMA. The DMA channel loads
APBH_CHn_CURCMDAR register and then enters the normal state machine processing
for the next command. When the software writes a value to the counting semaphore, it is
added to the semaphore count by hardware, protecting the case where both hardware and
software are trying to change the semaphore on the same clock edge.

Software can examine the value of APBH_CHn_CURCMDAR at any time to determine
the location of the command structure currently being processed.

Implementation Examples

6.3.1 NAND Read Status Polling Example

The following figure shows a more complicated scenario.

This subset of a NAND device workload shows that the first two command structures are
used during the data-write phase of an NAND device write operation (CLE and ALE
transfers omitted for clarity).

µ After writing the data, one must wait until the NAND device status register indicates
that the write charge has been transferred. This is built into the workload using a
check status command in the NAND in a loop created from the next two DMA
command structures.

µ The NO_DMA_TRANSFER command is shown here performing the read check,
followed by a DMA_SENSE command to branch the DMA command structure list,
based on the status of a bit in the external NAND device.

6.3

Implementation Examples
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Figure 6-3. AHB-to-APBH Bridge DMA NAND Read Status Polling with DMA Sense
Command

The example in the above figure shows the workload continuing immediately to the next
NAND page transfer. However, one could perform a second sense operation to see if an
error has occurred after the write. One could then point the sense command alternate
branch at a NO_DMA_XFER command with the interrupt bit set. If the CHAIN bit is not

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 375



set on this failure branch, then the ARM platform is interrupted immediately, and the
channel process is also immediately terminated in the presence of a workload-detected
NAND error bit.

Note that each word of the three-word DMA command structure corresponds to a PIO
register of the DMA that is accessible on the APBH bus. Normally, the DMA copies the
next command structure onto these registers for processing at the start of each command
by following the value of the pointer previously loaded into the NEXTCMD_ADDR
register.

To start DMA processing for the first command, initialize the PIO registers of the desired
channel, as follows:

µ First, load the next command address register with a pointer to the first command to
be loaded.

µ Then, write 1 to the counting semaphore register. This causes the DMA to schedule
the targeted channel for the DMA command structure load, just as if it had finished
its previous command.

6.4 Behavior During Reset
A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically. See
Correct Way to Soft Reset a Block for additional information on using the SFTRST and
CLKGATE bit fields.

Programmable Registers

APBH Hardware Register Format Summary

HW_APBH memory map

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_4000
AHB to APBH Bridge Control and Status Register 0
(HW_APBH_CTRL0)

32 R/W E000_0000h 6.5.1/382

8000_4010
AHB to APBH Bridge Control and Status Register 1
(HW_APBH_CTRL1)

32 R/W 0000_0000h 6.5.2/384

Table continues on the next page...
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Behavior During Reset

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

376 Freescale Semiconductor, Inc.



HW_APBH memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_4020
AHB to APBH Bridge Control and Status Register 2
(HW_APBH_CTRL2)

32 R/W 0000_0000h 6.5.3/387

8000_4030
AHB to APBH Bridge Channel Register
(HW_APBH_CHANNEL_CTRL)

32 R/W 0000_0000h 6.5.4/392

8000_4040
AHB to APBH DMA Device Assignment Register
(HW_APBH_DEVSEL)

32 R 0000_0000h 6.5.5/394

8000_4050
AHB to APBH DMA burst size
(HW_APBH_DMA_BURST_SIZE)

32 R/W 0055_5555h 6.5.6/395

8000_4060 AHB to APBH DMA Debug Register (HW_APBH_DEBUG) 32 R/W 0000_0000h 6.5.7/396

8000_4100
APBH DMA Channel 0 Current Command Address Register
(HW_APBH_CH0_CURCMDAR)

32 R 0000_0000h 6.5.8/397

8000_4110
APBH DMA Channel 0 Next Command Address Register
(HW_APBH_CH0_NXTCMDAR)

32 R/W 0000_0000h 6.5.9/398

8000_4120
APBH DMA Channel 0 Command Register
(HW_APBH_CH0_CMD)

32 R 0000_0000h 6.5.10/399

8000_4130
APBH DMA Channel 0 Buffer Address Register
(HW_APBH_CH0_BAR)

32 R 0000_0000h 6.5.11/401

8000_4140
APBH DMA Channel 0 Semaphore Register
(HW_APBH_CH0_SEMA)

32 R/W 0000_0000h 6.5.12/402

8000_4150
AHB to APBH DMA Channel 0 Debug Information
(HW_APBH_CH0_DEBUG1)

32 R 00A0_0000h 6.5.13/403

8000_4160
AHB to APBH DMA Channel 0 Debug Information
(HW_APBH_CH0_DEBUG2)

32 R 0000_0000h 6.5.14/405

8000_4170
APBH DMA Channel 1 Current Command Address Register
(HW_APBH_CH1_CURCMDAR)

32 R/W 0000_0000h 6.5.15/406

8000_4180
APBH DMA Channel 1 Next Command Address Register
(HW_APBH_CH1_NXTCMDAR)

32 R/W 0000_0000h 6.5.16/407

8000_4190
APBH DMA Channel 1 Command Register
(HW_APBH_CH1_CMD)

32 R 0000_0000h 6.5.17/407

8000_41A0
APBH DMA Channel 1 Buffer Address Register
(HW_APBH_CH1_BAR)

32 R 0000_0000h 6.5.18/409

8000_41B0
APBH DMA Channel 1 Semaphore Register
(HW_APBH_CH1_SEMA)

32 R/W 0000_0000h 6.5.19/410

8000_41C0
AHB to APBH DMA Channel 1 Debug Information
(HW_APBH_CH1_DEBUG1)

32 R 00A0_0000h 6.5.20/411

8000_41D0
AHB to APBH DMA Channel 1 Debug Information
(HW_APBH_CH1_DEBUG2)

32 R 0000_0000h 6.5.21/413

8000_41E0
APBH DMA Channel 2 Current Command Address Register
(HW_APBH_CH2_CURCMDAR)

32 R 0000_0000h 6.5.22/414

8000_41F0
APBH DMA Channel 2 Next Command Address Register
(HW_APBH_CH2_NXTCMDAR)

32 R/W 0000_0000h 6.5.23/414

8000_4200
APBH DMA Channel 2 Command Register
(HW_APBH_CH2_CMD)

32 R 0000_0000h 6.5.24/415

Table continues on the next page...
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HW_APBH memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_4210
APBH DMA Channel 2 Buffer Address Register
(HW_APBH_CH2_BAR)

32 R 0000_0000h 6.5.25/417

8000_4220
APBH DMA Channel 2 Semaphore Register
(HW_APBH_CH2_SEMA)

32 R/W 0000_0000h 6.5.26/418

8000_4230
AHB to APBH DMA Channel 2 Debug Information
(HW_APBH_CH2_DEBUG1)

32 R 00A0_0000h 6.5.27/418

8000_4240
AHB to APBH DMA Channel 2 Debug Information
(HW_APBH_CH2_DEBUG2)

32 R 0000_0000h 6.5.28/421

8000_4250
APBH DMA Channel 3 Current Command Address Register
(HW_APBH_CH3_CURCMDAR)

32 R 0000_0000h 6.5.29/422

8000_4260
APBH DMA Channel 3 Next Command Address Register
(HW_APBH_CH3_NXTCMDAR)

32 R/W 0000_0000h 6.5.30/422

8000_4270
APBH DMA Channel 3 Command Register
(HW_APBH_CH3_CMD)

32 R 0000_0000h 6.5.31/423

8000_4280
APBH DMA Channel 3 Buffer Address Register
(HW_APBH_CH3_BAR)

32 R 0000_0000h 6.5.32/425

8000_4290
APBH DMA Channel 3 Semaphore Register
(HW_APBH_CH3_SEMA)

32 R/W 0000_0000h 6.5.33/426

8000_42A0
AHB to APBH DMA Channel 3 Debug Information
(HW_APBH_CH3_DEBUG1)

32 R 00A0_0000h 6.5.34/426

8000_42B0
AHB to APBH DMA Channel 3 Debug Information
(HW_APBH_CH3_DEBUG2)

32 R 0000_0000h 6.5.35/429

8000_42C0
APBH DMA Channel 4 Current Command Address Register
(HW_APBH_CH4_CURCMDAR)

32 R 0000_0000h 6.5.36/430

8000_42D0
APBH DMA Channel 4 Next Command Address Register
(HW_APBH_CH4_NXTCMDAR)

32 R/W 0000_0000h 6.5.37/430

8000_42E0
APBH DMA Channel 4 Command Register
(HW_APBH_CH4_CMD)

32 R 0000_0000h 6.5.38/431

8000_42F0
APBH DMA Channel 4 Buffer Address Register
(HW_APBH_CH4_BAR)

32 R 0000_0000h 6.5.39/433

8000_4300
APBH DMA Channel 4 Semaphore Register
(HW_APBH_CH4_SEMA)

32 R/W 0000_0000h 6.5.40/434

8000_4310
AHB to APBH DMA Channel 4 Debug Information
(HW_APBH_CH4_DEBUG1)

32 R 00A0_0000h 6.5.41/434

8000_4320
AHB to APBH DMA Channel 4 Debug Information
(HW_APBH_CH4_DEBUG2)

32 R 0000_0000h 6.5.42/437

8000_4330
APBH DMA Channel 5 Current Command Address Register
(HW_APBH_CH5_CURCMDAR)

32 R 0000_0000h 6.5.43/438

8000_4340
APBH DMA Channel 5 Next Command Address Register
(HW_APBH_CH5_NXTCMDAR)

32 R/W 0000_0000h 6.5.44/438

8000_4350
APBH DMA Channel 5 Command Register
(HW_APBH_CH5_CMD)

32 R 0000_0000h 6.5.45/439

8000_4360
APBH DMA Channel 5 Buffer Address Register
(HW_APBH_CH5_BAR)

32 R 0000_0000h 6.5.46/441

Table continues on the next page...
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HW_APBH memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_4370
APBH DMA Channel 5 Semaphore Register
(HW_APBH_CH5_SEMA)

32 R/W 0000_0000h 6.5.47/442

8000_4380
AHB to APBH DMA Channel 5 Debug Information
(HW_APBH_CH5_DEBUG1)

32 R 00A0_0000h 6.5.48/442

8000_4390
AHB to APBH DMA Channel 5 Debug Information
(HW_APBH_CH5_DEBUG2)

32 R 0000_0000h 6.5.49/445

8000_43A0
APBH DMA Channel 6 Current Command Address Register
(HW_APBH_CH6_CURCMDAR)

32 R 0000_0000h 6.5.50/446

8000_43B0
APBH DMA Channel 6 Next Command Address Register
(HW_APBH_CH6_NXTCMDAR)

32 R/W 0000_0000h 6.5.51/446

8000_43C0
APBH DMA Channel 6 Command Register
(HW_APBH_CH6_CMD)

32 R 0000_0000h 6.5.52/447

8000_43D0
APBH DMA Channel 6 Buffer Address Register
(HW_APBH_CH6_BAR)

32 R 0000_0000h 6.5.53/449

8000_43E0
APBH DMA Channel 6 Semaphore Register
(HW_APBH_CH6_SEMA)

32 R/W 0000_0000h 6.5.54/450

8000_43F0
AHB to APBH DMA Channel 6 Debug Information
(HW_APBH_CH6_DEBUG1)

32 R 00A0_0000h 6.5.55/450

8000_4400
AHB to APBH DMA Channel 6 Debug Information
(HW_APBH_CH6_DEBUG2)

32 R 0000_0000h 6.5.56/453

8000_4410
APBH DMA Channel 7 Current Command Address Register
(HW_APBH_CH7_CURCMDAR)

32 R 0000_0000h 6.5.57/454

8000_4420
APBH DMA Channel 7 Next Command Address Register
(HW_APBH_CH7_NXTCMDAR)

32 R/W 0000_0000h 6.5.58/454

8000_4430
APBH DMA Channel 7 Command Register
(HW_APBH_CH7_CMD)

32 R 0000_0000h 6.5.59/455

8000_4440
APBH DMA Channel 7 Buffer Address Register
(HW_APBH_CH7_BAR)

32 R 0000_0000h 6.5.60/457

8000_4450
APBH DMA Channel 7 Semaphore Register
(HW_APBH_CH7_SEMA)

32 R/W 0000_0000h 6.5.61/458

8000_4460
AHB to APBH DMA Channel 7 Debug Information
(HW_APBH_CH7_DEBUG1)

32 R 00A0_0000h 6.5.62/458

8000_4470
AHB to APBH DMA Channel 7 Debug Information
(HW_APBH_CH7_DEBUG2)

32 R 0000_0000h 6.5.63/461

8000_4480
APBH DMA Channel 8 Current Command Address Register
(HW_APBH_CH8_CURCMDAR)

32 R 0000_0000h 6.5.64/462

8000_4490
APBH DMA Channel 8 Next Command Address Register
(HW_APBH_CH8_NXTCMDAR)

32 R/W 0000_0000h 6.5.65/462

8000_44A0
APBH DMA Channel 8 Command Register
(HW_APBH_CH8_CMD)

32 R 0000_0000h 6.5.66/463

8000_44B0
APBH DMA Channel 8 Buffer Address Register
(HW_APBH_CH8_BAR)

32 R 0000_0000h 6.5.67/465

8000_44C0
APBH DMA Channel 8 Semaphore Register
(HW_APBH_CH8_SEMA)

32 R/W 0000_0000h 6.5.68/466

Table continues on the next page...
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HW_APBH memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_44D0
AHB to APBH DMA Channel 8 Debug Information
(HW_APBH_CH8_DEBUG1)

32 R 00A0_0000h 6.5.69/466

8000_44E0
AHB to APBH DMA Channel 8 Debug Information
(HW_APBH_CH8_DEBUG2)

32 R 0000_0000h 6.5.70/469

8000_44F0
APBH DMA Channel 9 Current Command Address Register
(HW_APBH_CH9_CURCMDAR)

32 R 0000_0000h 6.5.71/470

8000_4500
APBH DMA Channel 9 Next Command Address Register
(HW_APBH_CH9_NXTCMDAR)

32 R/W 0000_0000h 6.5.72/470

8000_4510
APBH DMA Channel 9 Command Register
(HW_APBH_CH9_CMD)

32 R 0000_0000h 6.5.73/471

8000_4520
APBH DMA Channel 9 Buffer Address Register
(HW_APBH_CH9_BAR)

32 R 0000_0000h 6.5.74/473

8000_4530
APBH DMA Channel 9 Semaphore Register
(HW_APBH_CH9_SEMA)

32 R/W 0000_0000h 6.5.75/474

8000_4540
AHB to APBH DMA Channel 9 Debug Information
(HW_APBH_CH9_DEBUG1)

32 R 00A0_0000h 6.5.76/474

8000_4550
AHB to APBH DMA Channel 9 Debug Information
(HW_APBH_CH9_DEBUG2)

32 R 0000_0000h 6.5.77/477

8000_4560
APBH DMA channel 10 Current Command Address Register
(HW_APBH_CH10_CURCMDAR)

32 R 0000_0000h 6.5.78/478

8000_4570
APBH DMA channel 10 Next Command Address Register
(HW_APBH_CH10_NXTCMDAR)

32 R/W 0000_0000h 6.5.79/478

8000_4580
APBH DMA channel 10 Command Register
(HW_APBH_CH10_CMD)

32 R 0000_0000h 6.5.80/479

8000_4590
APBH DMA channel 10 Buffer Address Register
(HW_APBH_CH10_BAR)

32 R 0000_0000h 6.5.81/481

8000_45A0
APBH DMA channel 10 Semaphore Register
(HW_APBH_CH10_SEMA)

32 R/W 0000_0000h 6.5.82/482

8000_45B0
AHB to APBH DMA channel 10 Debug Information
(HW_APBH_CH10_DEBUG1)

32 R 00A0_0000h 6.5.83/482

8000_45C0
AHB to APBH DMA channel 10 Debug Information
(HW_APBH_CH10_DEBUG2)

32 R 0000_0000h 6.5.84/485

8000_45D0
APBH DMA Channel 11 Current Command Address
Register (HW_APBH_CH11_CURCMDAR)

32 R 0000_0000h 6.5.85/486

8000_45E0
APBH DMA Channel 11 Next Command Address Register
(HW_APBH_CH11_NXTCMDAR)

32 R/W 0000_0000h 6.5.86/486

8000_45F0
APBH DMA Channel 11 Command Register
(HW_APBH_CH11_CMD)

32 R 0000_0000h 6.5.87/487

8000_4600
APBH DMA Channel 11 Buffer Address Register
(HW_APBH_CH11_BAR)

32 R 0000_0000h 6.5.88/489

8000_4610
APBH DMA Channel 11 Semaphore Register
(HW_APBH_CH11_SEMA)

32 R/W 0000_0000h 6.5.89/490

8000_4620
AHB to APBH DMA Channel 11 Debug Information
(HW_APBH_CH11_DEBUG1)

32 R 00A0_0000h 6.5.90/490

Table continues on the next page...
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HW_APBH memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_4630
AHB to APBH DMA Channel 11 Debug Information
(HW_APBH_CH11_DEBUG2)

32 R 0000_0000h 6.5.91/493

8000_4640
APBH DMA channel 12 Current Command Address Register
(HW_APBH_CH12_CURCMDAR)

32 R 0000_0000h 6.5.92/494

8000_4650
APBH DMA channel 12 Next Command Address Register
(HW_APBH_CH12_NXTCMDAR)

32 R/W 0000_0000h 6.5.93/494

8000_4660
APBH DMA channel 12 Command Register
(HW_APBH_CH12_CMD)

32 R 0000_0000h 6.5.94/495

8000_4670
APBH DMA channel 12 Buffer Address Register
(HW_APBH_CH12_BAR)

32 R 0000_0000h 6.5.95/497

8000_4680
APBH DMA channel 12 Semaphore Register
(HW_APBH_CH12_SEMA)

32 R/W 0000_0000h 6.5.96/498

8000_4690
AHB to APBH DMA channel 12 Debug Information
(HW_APBH_CH12_DEBUG1)

32 R 00A0_0000h 6.5.97/498

8000_46A0
AHB to APBH DMA channel 12 Debug Information
(HW_APBH_CH12_DEBUG2)

32 R 0000_0000h 6.5.98/501

8000_46B0
APBH DMA Channel 13 Current Command Address
Register (HW_APBH_CH13_CURCMDAR)

32 R 0000_0000h 6.5.99/502

8000_46C0
APBH DMA Channel 13 Next Command Address Register
(HW_APBH_CH13_NXTCMDAR)

32 R/W 0000_0000h 6.5.100/502

8000_46D0
APBH DMA Channel 13 Command Register
(HW_APBH_CH13_CMD)

32 R 0000_0000h 6.5.101/503

8000_46E0
APBH DMA Channel 13 Buffer Address Register
(HW_APBH_CH13_BAR)

32 R 0000_0000h 6.5.102/505

8000_46F0
APBH DMA Channel 13 Semaphore Register
(HW_APBH_CH13_SEMA)

32 R/W 0000_0000h 6.5.103/506

8000_4700
AHB to APBH DMA Channel 13 Debug Information
(HW_APBH_CH13_DEBUG1)

32 R 00A0_0000h 6.5.104/506

8000_4710
AHB to APBH DMA Channel 13 Debug Information
(HW_APBH_CH13_DEBUG2)

32 R 0000_0000h 6.5.105/509

8000_4720
APBH DMA channel 14 Current Command Address Register
(HW_APBH_CH14_CURCMDAR)

32 R 0000_0000h 6.5.106/510

8000_4730
APBH DMA channel 14 Next Command Address Register
(HW_APBH_CH14_NXTCMDAR)

32 R/W 0000_0000h 6.5.107/510

8000_4740
APBH DMA channel 14 Command Register
(HW_APBH_CH14_CMD)

32 R 0000_0000h 6.5.108/511

8000_4750
APBH DMA channel 14 Buffer Address Register
(HW_APBH_CH14_BAR)

32 R 0000_0000h 6.5.109/513

8000_4760
APBH DMA channel 14 Semaphore Register
(HW_APBH_CH14_SEMA)

32 R/W 0000_0000h 6.5.110/514

8000_4770
AHB to APBH DMA channel 14 Debug Information
(HW_APBH_CH14_DEBUG1)

32 R 0000_0000h 6.5.111/514

8000_4780
AHB to APBH DMA channel 14 Debug Information
(HW_APBH_CH14_DEBUG2)

32 R 0000_0000h 6.5.112/517

Table continues on the next page...
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HW_APBH memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8000_4790
APBH DMA channel 15 Current Command Address Register
(HW_APBH_CH15_CURCMDAR)

32 R 0000_0000h 6.5.113/518

8000_47A0
APBH DMA channel 15 Next Command Address Register
(HW_APBH_CH15_NXTCMDAR)

32 R/W 0000_0000h 6.5.114/518

8000_47B0
APBH DMA channel 15 Command Register
(HW_APBH_CH15_CMD)

32 R 0000_0000h 6.5.115/519

8000_47C0
APBH DMA channel 15 Buffer Address Register
(HW_APBH_CH15_BAR)

32 R 0000_0000h 6.5.116/521

8000_47D0
APBH DMA channel 15 Semaphore Register
(HW_APBH_CH15_SEMA)

32 R/W 0000_0000h 6.5.117/522

8000_47E0
AHB to APBH DMA channel 15 Debug Information
(HW_APBH_CH15_DEBUG1)

32 R 0000_0000h 6.5.118/522

8000_47F0
AHB to APBH DMA channel 15 Debug Information
(HW_APBH_CH15_DEBUG2)

32 R 0000_0000h 6.5.119/525

8000_4800 APBH Bridge Version Register (HW_APBH_VERSION) 32 R 0301_0000h 6.5.120/525

6.5.1 AHB to APBH Bridge Control and Status Register 0
(HW_APBH_CTRL0)

The APBH CTRL 0 provides overall control of the AHB to APBH bridge and DMA.

HW_APBH_CTRL0: 0x000

HW_APBH_CTRL0_SET: 0x004

HW_APBH_CTRL0_CLR: 0x008

HW_APBH_CTRL0_TOG: 0x00C

This register contains module softreset, clock gating, channel clock gating/freeze bits.
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Address: 8000_4000h base + 0h offset = 8000_4000h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

S
F

T
R

S
T

C
LK

G
A

T
E

A
H

B
_B

U
R

S
T

8_
E

N

A
P

B
_B

U
R

S
T

_E
N

RSVD0

W

Reset 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

CLKGATE_CHANNEL

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CTRL0 field descriptions

Field Description

31
SFTRST

Set this bit to zero to enable normal APBH DMA operation. Set this bit to one (default) to disable clocking
with the APBH DMA and hold it in its reset (lowest power) state. This bit can be turned on and then off to
reset the APBH DMA block to its default state.

30
CLKGATE

This bit must be set to zero for normal operation. When set to one it gates off the clocks to the block.

29
AHB_BURST8_

EN

Set this bit to one (default) to enable AHB 8-beat burst. Set to zero to disable 8-beat burst on AHB
interface.

28
APB_BURST_EN

Set this bit to one to enable apb master do a continous transfers when a device request a burst dma. Set
to zero will treat a burst dma request as 4/8 individual requests.

27°16
RSVD0

Reserved, always set to zero.

CLKGATE_
CHANNEL

These bits must be set to zero for normal operation of each channel. When set to one they gate off the
individual clocks to the channels.

0x0001 SSP0 µ
0x0002 SSP1 µ
0x0004 SSP2 µ

Table continues on the next page...
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HW_APBH_CTRL0 field descriptions (continued)

Field Description

0x0008 SSP3 µ
0x0010 NAND0 µ
0x0020 NAND1 µ
0x0040 NAND2 µ
0x0080 NAND3 µ
0x0100 NAND4 µ
0x0200 NAND5 µ
0x0400 NAND6 µ
0x0800 NAND7 µ
0x1000 HSADC µ
0x2000 LCDIF µ

6.5.2 AHB to APBH Bridge Control and Status Register 1
(HW_APBH_CTRL1)

The APBH CTRL one provides overall control of the interrupts generated by the AHB to
APBH DMA.

HW_APBH_CTRL1: 0x010

HW_APBH_CTRL1_SET: 0x014

HW_APBH_CTRL1_CLR: 0x018

HW_APBH_CTRL1_TOG: 0x01C

This register contains the per channel interrupt status bits and the per channel interrupt
enable bits. Each channel has a dedicated interrupt vector in the vectored interrupt
controller.

EXAMPLE

BF_WR(APBH_CTRL1, CH5_CMDCMPLT_IRQ, 0);  // use bitfield write macro
BF_APBH_CTRL1.CH5_CMDCMPLT_IRQ = 0;      // or, assign to register struct s bitfield
         

Address: 8000_4000h base + 10h offset = 8000_4010h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

C
H

15
_

C
M

D
C

M
P

LT
_I

R
Q

_
E

N
C

H
14

_
C

M
D

C
M

P
LT

_I
R

Q
_

E
N

C
H

13
_

C
M

D
C

M
P

LT
_I

R
Q

_
E

N
C

H
12

_
C

M
D

C
M

P
LT

_I
R

Q
_

E
N

C
H

11
_

C
M

D
C

M
P

LT
_I

R
Q

_
E

N
C

H
10

_
C

M
D

C
M

P
LT

_I
R

Q
_

E
N

C
H

9_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

8_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

7_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

6_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

5_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

4_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

3_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

2_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

1_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

0_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R
C

H
15

_
C

M
D

C
M

P
LT

_I
R

Q

C
H

14
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

13
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

12
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

11
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

10
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

9_
C

M
D

C
M

P
LT

_
IR

Q

C
H

8_
C

M
D

C
M

P
LT

_
IR

Q

C
H

7_
C

M
D

C
M

P
LT

_
IR

Q

C
H

6_
C

M
D

C
M

P
LT

_
IR

Q

C
H

5_
C

M
D

C
M

P
LT

_
IR

Q

C
H

4_
C

M
D

C
M

P
LT

_
IR

Q

C
H

3_
C

M
D

C
M

P
LT

_
IR

Q

C
H

2_
C

M
D

C
M

P
LT

_
IR

Q

C
H

1_
C

M
D

C
M

P
LT

_
IR

Q

C
H

0_
C

M
D

C
M

P
LT

_
IR

Q

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CTRL1 field descriptions

Field Description

31
CH15_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 15.

30
CH14_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 14.

29
CH13_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 13.

28
CH12_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 12.

27
CH11_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 11.

26
CH10_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 10.

25
CH9_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 9.

24
CH8_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 8.

23
CH7_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 7.

22
CH6_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 6.

Table continues on the next page...
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HW_APBH_CTRL1 field descriptions (continued)

Field Description

21
CH5_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 5.

20
CH4_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 4.

19
CH3_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 3.

18
CH2_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 2.

17
CH1_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 1.

16
CH0_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBH DMA channel 0.

15
CH15_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 15. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

14
CH14_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 14. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

13
CH13_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 13. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

12
CH12_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 12. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

11
CH11_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 11. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

10
CH10_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 10. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

Table continues on the next page...
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HW_APBH_CTRL1 field descriptions (continued)

Field Description

9
CH9_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 9. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

8
CH8_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA Channel 8. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

7
CH7_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 7. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

6
CH6_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 6. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

5
CH5_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 5. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

4
CH4_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 4. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

3
CH3_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 3. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

2
CH2_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 2. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

1
CH1_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 1. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

0
CH0_

CMDCMPLT_
IRQ

Interrupt request status bit for APBH DMA channel 0. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

6.5.3 AHB to APBH Bridge Control and Status Register 2
(HW_APBH_CTRL2)

The APBH CTRL 2 provides channel error interrupts generated by the AHB to APBH
DMA.

HW_APBH_CTRL2: 0x020

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 387



HW_APBH_CTRL2_SET: 0x024

HW_APBH_CTRL2_CLR: 0x028

HW_APBH_CTRL2_TOG: 0x02C

This register contains the per channel interrupt status bits and the per channel interrupt
enable bits. Each channel has a dedicated interrupt vector in the vectored interrupt
controller.

EXAMPLE

BF_WR(APBH_CTRL1, CH5_CMDCMPLT_IRQ, 0);  // use bitfield write macro
BF_APBH_CTRL1.CH5_CMDCMPLT_IRQ = 0;      // or, assign to register struct s bitfield
         

Address: 8000_4000h base + 20h offset = 8000_4020h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

C
H

15
_E

R
R

O
R

_S
T

A
T

U
S

C
H

14
_E

R
R

O
R

_S
T

A
T

U
S

C
H

13
_E

R
R

O
R

_S
T

A
T

U
S

C
H

12
_E

R
R

O
R

_S
T

A
T

U
S

C
H

11
_E

R
R

O
R

_S
T

A
T

U
S

C
H

10
_E

R
R

O
R

_S
T

A
T

U
S

C
H

9_
E

R
R

O
R

_S
T

A
T

U
S

C
H

8_
E

R
R

O
R

_S
T

A
T

U
S

C
H

7_
E

R
R

O
R

_S
T

A
T

U
S

C
H

6_
E

R
R

O
R

_S
T

A
T

U
S

C
H

5_
E

R
R

O
R

_S
T

A
T

U
S

C
H

4_
E

R
R

O
R

_S
T

A
T

U
S

C
H

3_
E

R
R

O
R

_S
T

A
T

U
S

C
H

2_
E

R
R

O
R

_S
T

A
T

U
S

C
H

1_
E

R
R

O
R

_S
T

A
T

U
S

C
H

0_
E

R
R

O
R

_S
T

A
T

U
S

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

C
H

15
_E

R
R

O
R

_I
R

Q

C
H

14
_E

R
R

O
R

_I
R

Q

C
H

13
_E

R
R

O
R

_I
R

Q

C
H

12
_E

R
R

O
R

_I
R

Q

C
H

11
_E

R
R

O
R

_I
R

Q

C
H

10
_E

R
R

O
R

_I
R

Q

C
H

9_
E

R
R

O
R

_I
R

Q

C
H

8_
E

R
R

O
R

_I
R

Q

C
H

7_
E

R
R

O
R

_I
R

Q

C
H

6_
E

R
R

O
R

_I
R

Q

C
H

5_
E

R
R

O
R

_I
R

Q

C
H

4_
E

R
R

O
R

_I
R

Q

C
H

3_
E

R
R

O
R

_I
R

Q

C
H

2_
E

R
R

O
R

_I
R

Q

C
H

1_
E

R
R

O
R

_I
R

Q

C
H

0_
E

R
R

O
R

_I
R

Q

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CTRL2 field descriptions

Field Description

31
CH15_ERROR_

STATUS

Error status bit for APBH DMA Channel 15. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

30
CH14_ERROR_

STATUS

Error status bit for APBH DMA Channel 14. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

29
CH13_ERROR_

STATUS

Error status bit for APBH DMA Channel 13. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

28
CH12_ERROR_

STATUS

Error status bit for APBH DMA Channel 12. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

27
CH11_ERROR_

STATUS

Error status bit for APBH DMA Channel 11. Valid when corresponding Error IRQ is set.

1 - AHB bus error

Table continues on the next page...
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HW_APBH_CTRL2 field descriptions (continued)

Field Description

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

26
CH10_ERROR_

STATUS

Error status bit for APBH DMA Channel 10. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

25
CH9_ERROR_

STATUS

Error status bit for APBH DMA Channel 9. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

24
CH8_ERROR_

STATUS

Error status bit for APBH DMA Channel 8. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

23
CH7_ERROR_

STATUS

Error status bit for APBX DMA Channel 7. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

22
CH6_ERROR_

STATUS

Error status bit for APBX DMA Channel 6. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

21
CH5_ERROR_

STATUS

Error status bit for APBX DMA Channel 5. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

20
CH4_ERROR_

STATUS

Error status bit for APBX DMA Channel 4. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

Table continues on the next page...
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HW_APBH_CTRL2 field descriptions (continued)

Field Description

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

19
CH3_ERROR_

STATUS

Error status bit for APBX DMA Channel 3. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

18
CH2_ERROR_

STATUS

Error status bit for APBX DMA Channel 2. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

17
CH1_ERROR_

STATUS

Error status bit for APBX DMA Channel 1. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

16
CH0_ERROR_

STATUS

Error status bit for APBX DMA Channel 0. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

15
CH15_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 15. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

14
CH14_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 14. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

13
CH13_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 13. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

12
CH12_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 12. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

11
CH11_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 11. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

10
CH10_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 10. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

Table continues on the next page...
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HW_APBH_CTRL2 field descriptions (continued)

Field Description

9
CH9_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 9. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

8
CH8_ERROR_

IRQ

Error interrupt status bit for APBH DMA Channel 8. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

7
CH7_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 7. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

6
CH6_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 6. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

5
CH5_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 5. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

4
CH4_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 4. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

3
CH3_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 3. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

2
CH2_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 2. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

1
CH1_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 1. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

0
CH0_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 0. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

6.5.4 AHB to APBH Bridge Channel Register
(HW_APBH_CHANNEL_CTRL)

The APBH CHANNEL CTRL provides reset/freeze control of each DMA channel.

HW_APBH_CHANNEL_CTRL: 0x030

HW_APBH_CHANNEL_CTRL_SET: 0x034

HW_APBH_CHANNEL_CTRL_CLR: 0x038

HW_APBH_CHANNEL_CTRL_TOG: 0x03C

This register contains individual channel reset/freeze bits.
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Address: 8000_4000h base + 30h offset = 8000_4030h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RESET_CHANNEL FREEZE_CHANNELW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CHANNEL_CTRL field descriptions

Field Description

31°16
RESET_

CHANNEL

Setting a bit in this field causes the DMA controller to take the corresponding channel through its reset
state. The bit is reset after the channel resources are cleared.

0x0001 SSP0 µ
0x0002 SSP1 µ
0x0004 SSP2 µ
0x0008 SSP3 µ
0x0010 NAND0 µ
0x0020 NAND1 µ
0x0040 NAND2 µ
0x0080 NAND3 µ
0x0100 NAND4 µ
0x0200 NAND5 µ
0x0400 NAND6 µ
0x0800 NAND7 µ
0x1000 HSADC µ
0x2000 LCDIF µ

FREEZE_
CHANNEL

Setting a bit in this field will freeze the DMA channel associated with it. This field is a direct input to the
DMA channel arbiter. When frozen, the channel is denied access to the central DMA resources. Note: 1.
DMA PIO write to associated peripheral is not supported when Freeze bit is set, and use ARM instead to
configure peripheral. 2. After FREEZE bit is set, no more access, neither AHB access to memory nor APB
access to peripherals, will be allowed by arbiter. But, there might be on-going channel access exactly
when FREEZE bit is set, either INCR8/INCR4/SINGLE AHB access or APB peripheral access, this on-
going access will not be affected by FREEZE bit and will finish as normal. That is to say, setting FREEZE
bit might not freeze channel access immediately, it only freezes further channel access, and you have to
wait a while to freeze channel access completely. To make sure that there is no more access from freezed
channel, channel state machine should be checked by reading channel DEBUG1 register, wait till state
stunk at any of IDLE, READ_REQ, WRITE, or CHAIN_WAIT.

0x0001 SSP0 µ
0x0002 SSP1 µ
0x0004 SSP2 µ
0x0008 SSP3 µ
0x0010 NAND0 µ
0x0020 NAND1 µ
0x0040 NAND2 µ
0x0080 NAND3 µ
0x0100 NAND4 µ
0x0200 NAND5 µ
0x0400 NAND6 µ
0x0800 NAND7 µ
0x1000 HSADC µ
0x2000 LCDIF µ
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6.5.5 AHB to APBH DMA Device Assignment Register
(HW_APBH_DEVSEL)

This register allows reassignment of the APBH device connected to the DMA Channels.

In this chip, apbhdma channel resource is enough for high speed peripherals, so this
register is of no use and reserved.

Address: 8000_4000h base + 40h offset = 8000_4040h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R CH15 CH14 CH13 CH12 CH11 CH10 CH9 CH8

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_DEVSEL field descriptions

Field Description

31°30
CH15

Reserved.

29°28
CH14

Reserved.

27°26
CH13

Reserved.

25°24
CH12

Reserved.

23°22
CH11

Reserved.

21°20
CH10

Reserved.

19°18
CH9

Reserved.

17°16
CH8

Reserved.

15°14
CH7

Reserved.

13°12
CH6

Reserved.

11°10
CH5

Reserved.

9°8
CH4

Reserved.

Table continues on the next page...
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HW_APBH_DEVSEL field descriptions (continued)

Field Description

7°6
CH3

Reserved.

5°4
CH2

Reserved.

3°2
CH1

Reserved.

CH0 Reserved.

6.5.6 AHB to APBH DMA burst size (HW_APBH_DMA_BURST_SIZE)

This register programs the apbh burst size of the APBH DMA devices when a DMA
burst request is issued.

It provides a mechanism for improving bandwidth between DMA and device if deviceÉs
FIFO is large enough.

Address: 8000_4000h base + 50h offset = 8000_4050h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R CH15 CH14 CH13 CH12
CH11 CH10 CH9 CH8

W

Reset 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R
CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0

W

Reset 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

HW_APBH_DMA_BURST_SIZE field descriptions

Field Description

31°30
CH15

Reserved.

29°28
CH14

Reserved.

27°26
CH13

Reserved. HSADC not support DMA burst request.

25°24
CH12

Reserved.LCDIF not support DMA burst request.

23°22
CH11

DMA burst size for GPMI channel 7. Do not change. GPMI only support burst size 4.

21°20
CH10

DMA burst size for GPMI channel 6. Do not change. GPMI only support burst size 4.

Table continues on the next page...
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HW_APBH_DMA_BURST_SIZE field descriptions (continued)

Field Description

19°18
CH9

DMA burst size for GPMI channel 5. Do not change. GPMI only support burst size 4.

17°16
CH8

DMA burst size for GPMI channel 4. Do not change. GPMI only support burst size 4.

15°14
CH7

DMA burst size for GPMI channel 3. Do not change. GPMI only support burst size 4.

13°12
CH6

DMA burst size for GPMI channel 2. Do not change. GPMI only support burst size 4.

11°10
CH5

DMA burst size for GPMI channel 1. Do not change. GPMI only support burst size 4.

9°8
CH4

DMA burst size for GPMI channel 0. Do not change. GPMI only support burst size 4.

7°6
CH3

DMA burst size for SSP3.

0x0 BURST0 µ
0x1 BURST4 µ
0x2 BURST8 µ

5°4
CH2

DMA burst size for SSP2.

0x0 BURST0 µ
0x1 BURST4 µ
0x2 BURST8 µ

3°2
CH1

DMA burst size for SSP1.

0x0 BURST0 µ
0x1 BURST4 µ
0x2 BURST8 µ

CH0 DMA burst size for SSP0.

0x0 BURST0 µ
0x1 BURST4 µ
0x2 BURST8 µ

6.5.7 AHB to APBH DMA Debug Register (HW_APBH_DEBUG)

This register is for debug purpose.

It is for internal use only. Not recommend for customer usage.
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Address: 8000_4000h base + 60h offset = 8000_4060h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSVD

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD

G
P

M
I_

O
N

E
_F

IF
O

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_DEBUG field descriptions

Field Description

31°1
RSVD

Reserved, always set to zero.

0
GPMI_ONE_

FIFO

Set to one and the eight GPMI channels will share the DMA FIFO, and when set to zero, the eight GPMI
channels will use its own DMA FIFO.

6.5.8 APBH DMA Channel 0 Current Command Address Register
(HW_APBH_CH0_CURCMDAR)

The APBH DMA channel 0 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 0 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.
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EXAMPLE

pCurCmd = (hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR_RD(0);              // read the whole 
register, since there is only one field
pCurCmd = (hw_apbh_chn_cmd_t *) BF_RDn(APBH_CHn_CURCMDAR, 0, CMD_ADDR);  // or, use multi-
register bitfield read macro
pCurCmd = (hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR(0).CMD_ADDR;        // or, assign from 
bitfield of indexed register s struct
         

Address: 8000_4000h base + 100h offset = 8000_4100h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH0_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 0.

6.5.9 APBH DMA Channel 0 Next Command Address Register
(HW_APBH_CH0_NXTCMDAR)

The APBH DMA Channel 0 Next Command Address register contains the address of the
next multiword command to be executed. Commands are threaded on the command
address. Set CHAIN to 1 in the DMA command word to process command lists.

APBH DMA Channel 0 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 0 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

EXAMPLE

HW_APBH_CHn_NXTCMDAR_WR(0, (reg32_t) pCommandTwoStructure);         // write the entire 
register, since there is only one field
BF_WRn(APBH_CHn_NXTCMDAR, 0, (reg32_t) pCommandTwoStructure);       // or, use multi-
register bitfield write macro
HW_APBH_CHn_NXTCMDAR(0).CMD_ADDR = (reg32_t) pCommandTwoStructure;  // or, assign to 
bitfield of indexed register s struct
         

Address: 8000_4000h base + 110h offset = 8000_4110h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBH_CH0_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 0.

6.5.10 APBH DMA Channel 0 Command Register
(HW_APBH_CH0_CMD)

The APBH DMA Channel 0 command register specifies the DMA transaction to perform
for the current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

EXAMPLE

hw_apbh_chn_cmd_t  dma_cmd;
dma_cmd.XFER_COUNT = 512;                                // transfer 512 bytes
dma_cmd.COMMAND = BV_APBH_CHn_CMD_COMMAND__DMA_WRITE;  // transfer to system memory from 
peripheral device
dma_cmd.CHAIN = 1;                                     // chain an additional command 
structure on to the list
dma_cmd.IRQONCMPLT = 1;                                // generate an interrupt on 
completion of this command structure
         

Address: 8000_4000h base + 120h offset = 8000_4120h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 399



Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1

H
A

LT
O

N
T

E
R

M
IN

A
T

E

W
A

IT
4E

N
D

C
M

D

S
E

M
A

P
H

O
R

E

N
A

N
D

W
A

IT
4R

E
A

D
Y

N
A

N
D

LO
C

K

IR
Q

O
N

C
M

P
LT

C
H

A
IN

COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH0_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
SSP0 device. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the SSP0, starting with the base PIO
address of the SSP0 control register and incrementing from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBH_CH0_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH0_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from the SSP0 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.11 APBH DMA Channel 0 Buffer Address Register
(HW_APBH_CH0_BAR)

The APBH DMA Channel 0 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

EXAMPLE

hw_apbh_chn_bar_t  dma_data;
dma_data.ADDRESS = (reg32_t) pDataBuffer;
         

Address: 8000_4000h base + 130h offset = 8000_4130h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBH_CH0_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

6.5.12 APBH DMA Channel 0 Semaphore Register
(HW_APBH_CH0_SEMA)

The APBH DMA Channel 0 semaphore register is used to synchronize the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

EXAMPLE

BF_WR(APBH_CHn_SEMA, 0, INCREMENT_SEMA, 2);     // increment semaphore by two
current_sema = BF_RD(APBH_CHn_SEMA, 0, PHORE);  // get instantaneous value
         

Address: 8000_4000h base + 140h offset = 8000_4140h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH0_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.
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6.5.13 AHB to APBH DMA Channel 0 Debug Information
(HW_APBH_CH0_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 0 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 0.

Address: 8000_4000h base + 150h offset = 8000_4150h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
E

Q

B
U

R
S

T

K
IC

K

E
N

D

S
E

N
S

E

R
E

A
D

Y

LO
C

K

N
E

X
T

C
M

D
A

D
D

R
V

A
LI

D

R
D

_F
IF

O
_E

M
P

T
Y

R
D

_F
IF

O
_F

U
LL

W
R

_F
IF

O
_E

M
P

T
Y

W
R

_F
IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH0_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit is reserved for this Channel and always reads 0. For Channels 4-11, this bit reflects the
current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 0 state machine state.

Table continues on the next page...
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HW_APBH_CH0_DEBUG1 field descriptions (continued)

Field Description

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until

the current AHB transfer is completed.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the

state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.14 AHB to APBH DMA Channel 0 Debug Information
(HW_APBH_CH0_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
0.

This register allows debug visibility of the APBH DMA Channel 0.

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 405



Address: 8000_4000h base + 160h offset = 8000_4160h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH0_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

6.5.15 APBH DMA Channel 1 Current Command Address Register
(HW_APBH_CH1_CURCMDAR)

The APBH DMA Channel 1 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 1 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

EXAMPLE

pCurCmd = (hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR_RD(1);              // read the whole 
register, since there is only one field
pCurCmd = (hw_apbh_chn_cmd_t *) BF_RDn(APBH_CHn_CURCMDAR, 1, CMD_ADDR);  // or, use multi-
register bitfield read macro
pCurCmd = (hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR(1).CMD_ADDR;        // or, assign from 
bitfield of indexed register s struct
         

Address: 8000_4000h base + 170h offset = 8000_4170h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH1_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 1.
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6.5.16 APBH DMA Channel 1 Next Command Address Register
(HW_APBH_CH1_NXTCMDAR)

The APBH DMA Channel 1 Next Command Address register contains the address of the
next multiword command to be executed. Commands are threaded on the command
address. Set CHAIN to 1 in the DMA command word to process command lists.

APBH DMA Channel 1 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 1 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

EXAMPLE

HW_APBH_CHn_NXTCMDAR_WR(1, (reg32_t) pCommandTwoStructure);         // write the entire 
register, since there is only one field
BF_WRn(APBH_CHn_NXTCMDAR, 1, (reg32_t) pCommandTwoStructure);       // or, use multi-
register bitfield write macro
HW_APBH_CHn_NXTCMDAR(1).CMD_ADDR = (reg32_t) pCommandTwoStructure;  // or, assign to 
bitfield of indexed register s struct
         

Address: 8000_4000h base + 180h offset = 8000_4180h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH1_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 1.

6.5.17 APBH DMA Channel 1 Command Register
(HW_APBH_CH1_CMD)

The APBH DMA Channel 1 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.
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Address: 8000_4000h base + 190h offset = 8000_4190h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH1_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
SSP1 device. A value of 0 indicates a 64 KBytes trasnfer size.

15°12
CMDWORDS

This field indicates the number of command words to send to the SSP1, starting with the base PIO
address of the SSP1 control register and incrementing from there. Zero means transfer NO
command words

Table continues on the next page...
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HW_APBH_CH1_CMD field descriptions (continued)

Field Description

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH1_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from the SSP1 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.18 APBH DMA Channel 1 Buffer Address Register
(HW_APBH_CH1_BAR)

The APBH DMA Channel 1 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.
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This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

EXAMPLE

hw_apbh_chn_bar_t  dma_data;
dma_data.ADDRESS = (reg32_t) pDataBuffer;
         

Address: 8000_4000h base + 1A0h offset = 8000_41A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH1_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

6.5.19 APBH DMA Channel 1 Semaphore Register
(HW_APBH_CH1_SEMA)

The APBH DMA Channel 1 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

EXAMPLE

BF_WR(APBH_CHn_SEMA, 1, INCREMENT_SEMA, 2);     // increment semaphore by two
current_sema = BF_RD(APBH_CHn_SEMA, 1, PHORE);  // get instantaneous value
         

Address: 8000_4000h base + 1B0h offset = 8000_41B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBH_CH1_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.20 AHB to APBH DMA Channel 1 Debug Information
(HW_APBH_CH1_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 1 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 1.

Address: 8000_4000h base + 1C0h offset = 8000_41C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH1_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit is reserved for this Channel and always reads 0. For Channels 4-11, this bit reflects the
current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflect the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflect the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflect the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflect the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflect the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 1 state machine state.

Table continues on the next page...
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HW_APBH_CH1_DEBUG1 field descriptions (continued)

Field Description

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until

the current AHB transfer is completed.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the

state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.21 AHB to APBH DMA Channel 1 Debug Information
(HW_APBH_CH1_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
1.

This register allows debug visibility of the APBH DMA Channel 1.
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Address: 8000_4000h base + 1D0h offset = 8000_41D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH1_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

6.5.22 APBH DMA Channel 2 Current Command Address Register
(HW_APBH_CH2_CURCMDAR)

The APBH DMA Channel 2 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 2 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 1E0h offset = 8000_41E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH2_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 2.

6.5.23 APBH DMA Channel 2 Next Command Address Register
(HW_APBH_CH2_NXTCMDAR)

The APBH DMA Channel 2 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.
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APBH DMA Channel 2 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 0 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 1F0h offset = 8000_41F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH2_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 2.

6.5.24 APBH DMA Channel 2 Command Register
(HW_APBH_CH2_CMD)

The APBH DMA Channel 2 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 200h offset = 8000_4200h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 415



Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH2_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
SSP2 device. A value of 0 indicates a 64 KBytes trasnfer size.

15°12
CMDWORDS

This field indicates the number of command words to send to the SSP2, starting with the base PIO
address of the SSP2 control register and incrementing from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBH_CH2_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH1_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from the SSP2 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.25 APBH DMA Channel 2 Buffer Address Register
(HW_APBH_CH2_BAR)

The APBH DMA Channel 2 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 210h offset = 8000_4210h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH2_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 417



6.5.26 APBH DMA Channel 2 Semaphore Register
(HW_APBH_CH2_SEMA)

The APBH DMA Channel 2 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 220h offset = 8000_4220h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH2_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.27 AHB to APBH DMA Channel 2 Debug Information
(HW_APBH_CH2_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 2 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 2.
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Address: 8000_4000h base + 230h offset = 8000_4230h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH2_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH2_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit is reserved for this Channel and always reads 0. For Channels 4-11, this bit reflects the
current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflect the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflect the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflect the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflect the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflect the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 2 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH2_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.28 AHB to APBH DMA Channel 2 Debug Information
(HW_APBH_CH2_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
2.

This register allows debug visibility of the APBH DMA Channel 2.

Address: 8000_4000h base + 240h offset = 8000_4240h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH2_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.29 APBH DMA Channel 3 Current Command Address Register
(HW_APBH_CH3_CURCMDAR)

The APBH DMA Channel 3 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 3 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 250h offset = 8000_4250h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH3_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 3.

6.5.30 APBH DMA Channel 3 Next Command Address Register
(HW_APBH_CH3_NXTCMDAR)

The APBH DMA Channel 3 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA Channel 3 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 3 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 260h offset = 8000_4260h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH3_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 3.
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6.5.31 APBH DMA Channel 3 Command Register
(HW_APBH_CH3_CMD)

The APBH DMA Channel 3 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 270h offset = 8000_4270h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH3_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
SSP3 device. A value of 0 indicates a 64 KBytes trasnfer size.

15°12
CMDWORDS

This field indicates the number of command words to send to the SSP3, starting with the base PIO
address of the SSP3 control register and incrementing from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBH_CH3_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH1_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from the SSP3 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.32 APBH DMA Channel 3 Buffer Address Register
(HW_APBH_CH3_BAR)

The APBH DMA Channel 3 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 280h offset = 8000_4280h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH3_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.33 APBH DMA Channel 3 Semaphore Register
(HW_APBH_CH3_SEMA)

The APBH DMA Channel 3 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 290h offset = 8000_4290h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH3_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.34 AHB to APBH DMA Channel 3 Debug Information
(HW_APBH_CH3_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 3 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 3.
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Address: 8000_4000h base + 2A0h offset = 8000_42A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH3_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH3_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit is reserved for this DMA Channel and always reads 0. For Channels 4-11, this bit reflects
the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit is reserved for this Channel and always reads 0. For Channels 4-11, this bit reflects the
current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflect the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflect the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflect the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflect the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflect the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 3 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH3_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.35 AHB to APBH DMA Channel 3 Debug Information
(HW_APBH_CH3_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
3.

This register allows debug visibility of the APBH DMA Channel 3.

Address: 8000_4000h base + 2B0h offset = 8000_42B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH3_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.36 APBH DMA Channel 4 Current Command Address Register
(HW_APBH_CH4_CURCMDAR)

The APBH DMA Channel 4 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 4 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 2C0h offset = 8000_42C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH4_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 4.

6.5.37 APBH DMA Channel 4 Next Command Address Register
(HW_APBH_CH4_NXTCMDAR)

The APBH DMA Channel 4 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA Channel 4 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 4 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 2D0h offset = 8000_42D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH4_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 4.
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6.5.38 APBH DMA Channel 4 Command Register
(HW_APBH_CH4_CMD)

The APBH DMA Channel 4 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 2E0h offset = 8000_42E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH4_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI0 device. A value of 0 indicates a 64 KBytes trasnfer size.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI0, starting with the base PIO
address of the GPMI0 control register and incrementing from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

432 Freescale Semiconductor, Inc.



HW_APBH_CH4_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH1_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from the NAND0(APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.39 APBH DMA Channel 4 Buffer Address Register
(HW_APBH_CH4_BAR)

The APBH DMA Channel 1 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 2F0h offset = 8000_42F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH4_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.40 APBH DMA Channel 4 Semaphore Register
(HW_APBH_CH4_SEMA)

The APBH DMA Channel 4 semaphore register is used to synchronize the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

EXAMPLE

BF_WR(APBH_CHn_SEMA, 0, INCREMENT_SEMA, 2);     // increment semaphore by two
current_sema = BF_RD(APBH_CHn_SEMA, 0, PHORE);  // get instantaneous value
         

Address: 8000_4000h base + 300h offset = 8000_4300h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH4_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.41 AHB to APBH DMA Channel 4 Debug Information
(HW_APBH_CH4_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 4 state machine and
controls.
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This register allows debug visibility of the APBH DMA Channel 4.

Address: 8000_4000h base + 310h offset = 8000_4310h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBH_CH4_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 4 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.

Table continues on the next page...
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HW_APBH_CH4_DEBUG1 field descriptions (continued)

Field Description

0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of
the Chain bit and branches accordingly.

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.42 AHB to APBH DMA Channel 4 Debug Information
(HW_APBH_CH4_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
4.

This register allows debug visibility of the APBH DMA Channel 4.

Address: 8000_4000h base + 320h offset = 8000_4320h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH4_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.43 APBH DMA Channel 5 Current Command Address Register
(HW_APBH_CH5_CURCMDAR)

The APBH DMA Channel 5 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 5 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 330h offset = 8000_4330h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH5_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 5.

6.5.44 APBH DMA Channel 5 Next Command Address Register
(HW_APBH_CH5_NXTCMDAR)

The APBH DMA Channel 5 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA Channel 5 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 5 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 340h offset = 8000_4340h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH5_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 5.
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6.5.45 APBH DMA Channel 5 Command Register
(HW_APBH_CH5_CMD)

The APBH DMA Channel 5 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 350h offset = 8000_4350h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH5_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI1 device. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI1, starting with the base PIO
address of the GPMI1 control register and incrementing from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBH_CH5_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH0_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from the NAND1 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.46 APBH DMA Channel 5 Buffer Address Register
(HW_APBH_CH5_BAR)

The APBH DMA Channel 5 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 360h offset = 8000_4360h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH5_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.47 APBH DMA Channel 5 Semaphore Register
(HW_APBH_CH5_SEMA)

The APBH DMA Channel 5 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 370h offset = 8000_4370h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH5_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.48 AHB to APBH DMA Channel 5 Debug Information
(HW_APBH_CH5_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 5 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 5.
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Address: 8000_4000h base + 380h offset = 8000_4380h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH5_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH5_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 5 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH5_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.49 AHB to APBH DMA Channel 5 Debug Information
(HW_APBH_CH5_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
5.

This register allows debug visibility of the APBH DMA Channel 5.

Address: 8000_4000h base + 390h offset = 8000_4390h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH5_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.50 APBH DMA Channel 6 Current Command Address Register
(HW_APBH_CH6_CURCMDAR)

The APBH DMA Channel 6 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 6 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 3A0h offset = 8000_43A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH6_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 6.

6.5.51 APBH DMA Channel 6 Next Command Address Register
(HW_APBH_CH6_NXTCMDAR)

The APBH DMA Channel 6 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA Channel 6 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 6 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 3B0h offset = 8000_43B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH6_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 6.
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6.5.52 APBH DMA Channel 6 Command Register
(HW_APBH_CH6_CMD)

The APBH DMA Channel 6 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 3C0h offset = 8000_43C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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HW_APBH_CH6_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI2 device. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI2 starting with the base PIO
address of the GPMI2 and increment from there. Zero means transfer NO command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, that is, after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH3_CMDAR to find the next command.

Table continues on the next page...
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HW_APBH_CH6_CMD field descriptions (continued)

Field Description

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, that is, data sent from NAND2(APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.53 APBH DMA Channel 6 Buffer Address Register
(HW_APBH_CH6_BAR)

The APBH DMA Channel 6 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 3D0h offset = 8000_43D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH6_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.54 APBH DMA Channel 6 Semaphore Register
(HW_APBH_CH6_SEMA)

The APBH DMA Channel 6 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 3E0h offset = 8000_43E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH6_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.55 AHB to APBH DMA Channel 6 Debug Information
(HW_APBH_CH6_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 6 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 6.
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Address: 8000_4000h base + 3F0h offset = 8000_43F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH6_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH6_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 6 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH6_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.56 AHB to APBH DMA Channel 6 Debug Information
(HW_APBH_CH6_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
6.

This register allows debug visibility of the APBH DMA Channel 6.

Address: 8000_4000h base + 400h offset = 8000_4400h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH6_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.57 APBH DMA Channel 7 Current Command Address Register
(HW_APBH_CH7_CURCMDAR)

The APBH DMA Channel 7 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 7 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 410h offset = 8000_4410h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH7_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 7.

6.5.58 APBH DMA Channel 7 Next Command Address Register
(HW_APBH_CH7_NXTCMDAR)

The APBH DMA Channel 7 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA Channel 7 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 7 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 420h offset = 8000_4420h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH7_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 7.
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6.5.59 APBH DMA Channel 7 Command Register
(HW_APBH_CH7_CMD)

The APBH DMA Channel 7 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 430h offset = 8000_4430h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBH_CH7_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI3 device. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI3, starting with the base PIO
address of the GPMI3 and increment from there. Zero means transfer NO command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH3_CMDAR to find the next command.

Table continues on the next page...
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HW_APBH_CH7_CMD field descriptions (continued)

Field Description

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, that is, data sent from NAND3 (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.60 APBH DMA Channel 7 Buffer Address Register
(HW_APBH_CH7_BAR)

The APBH DMA Channel 7 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 440h offset = 8000_4440h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH7_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.61 APBH DMA Channel 7 Semaphore Register
(HW_APBH_CH7_SEMA)

The APBH DMA Channel 7 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 450h offset = 8000_4450h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH7_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.62 AHB to APBH DMA Channel 7 Debug Information
(HW_APBH_CH7_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 7 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 7.
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Address: 8000_4000h base + 460h offset = 8000_4460h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
E

Q

B
U

R
S

T

K
IC

K

E
N

D

S
E

N
S

E

R
E

A
D

Y

LO
C

K

N
E

X
T

C
M

D
A

D
D

R
V

A
LI

D

R
D

_F
IF

O
_E

M
P

T
Y

R
D

_F
IF

O
_F

U
LL

W
R

_F
IF

O
_E

M
P

T
Y

W
R

_F
IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH7_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH7_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 7 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH7_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.63 AHB to APBH DMA Channel 7 Debug Information
(HW_APBH_CH7_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
7.

This register allows debug visibility of the APBH DMA Channel 7.

Address: 8000_4000h base + 470h offset = 8000_4470h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH7_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.64 APBH DMA Channel 8 Current Command Address Register
(HW_APBH_CH8_CURCMDAR)

The APBH DMA Channel 8 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 8 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 480h offset = 8000_4480h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH8_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 8.

6.5.65 APBH DMA Channel 8 Next Command Address Register
(HW_APBH_CH8_NXTCMDAR)

The APBH DMA Channel 8 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA Channel 8 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 8 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 490h offset = 8000_4490h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH8_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 8.
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6.5.66 APBH DMA Channel 8 Command Register
(HW_APBH_CH8_CMD)

The APBH DMA Channel 8 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 4A0h offset = 8000_44A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH8_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI4 device HW_GPMI_DATA register. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI4, starting with the base PIO
address of the GPMI4 (HW_GPMI_CTRL0) and increment from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

464 Freescale Semiconductor, Inc.



HW_APBH_CH8_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH7_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from NAND4 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.67 APBH DMA Channel 8 Buffer Address Register
(HW_APBH_CH8_BAR)

The APBH DMA Channel 8 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 4B0h offset = 8000_44B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH8_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.68 APBH DMA Channel 8 Semaphore Register
(HW_APBH_CH8_SEMA)

The APBH DMA Channel 8 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 4C0h offset = 8000_44C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH8_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.69 AHB to APBH DMA Channel 8 Debug Information
(HW_APBH_CH8_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 8 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 7.
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Address: 8000_4000h base + 4D0h offset = 8000_44D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH8_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH8_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 7 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH8_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.70 AHB to APBH DMA Channel 8 Debug Information
(HW_APBH_CH8_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
8.

This register allows debug visibility of the APBH DMA Channel 8.

Address: 8000_4000h base + 4E0h offset = 8000_44E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH8_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.71 APBH DMA Channel 9 Current Command Address Register
(HW_APBH_CH9_CURCMDAR)

The APBH DMA Channel 9 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 9 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8000_4000h base + 4F0h offset = 8000_44F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH9_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 9.

6.5.72 APBH DMA Channel 9 Next Command Address Register
(HW_APBH_CH9_NXTCMDAR)

The APBH DMA Channel 9 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA Channel 9 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 9 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 500h offset = 8000_4500h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH9_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 9.
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6.5.73 APBH DMA Channel 9 Command Register
(HW_APBH_CH9_CMD)

The APBH DMA Channel 9 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 510h offset = 8000_4510h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH9_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI5 device HW_GPMI_DATA register. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI5, starting with the base PIO
address of the GPMI5 (HW_GPMI_CTRL0) and increment from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBH_CH9_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH9_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from NAND5 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.74 APBH DMA Channel 9 Buffer Address Register
(HW_APBH_CH9_BAR)

The APBH DMA Channel 9 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 520h offset = 8000_4520h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH9_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.75 APBH DMA Channel 9 Semaphore Register
(HW_APBH_CH9_SEMA)

The APBH DMA Channel 9 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 530h offset = 8000_4530h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH9_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.76 AHB to APBH DMA Channel 9 Debug Information
(HW_APBH_CH9_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 9 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 9.
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Address: 8000_4000h base + 540h offset = 8000_4540h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH9_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 475



HW_APBH_CH9_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 9 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH9_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.77 AHB to APBH DMA Channel 9 Debug Information
(HW_APBH_CH9_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
9.

This register allows debug visibility of the APBH DMA Channel 9.

Address: 8000_4000h base + 550h offset = 8000_4550h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH9_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.78 APBH DMA channel 10 Current Command Address Register
(HW_APBH_CH10_CURCMDAR)

The APBH DMA channel 10 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA channel 10 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.

Address: 8000_4000h base + 560h offset = 8000_4560h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH10_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 10.

6.5.79 APBH DMA channel 10 Next Command Address Register
(HW_APBH_CH10_NXTCMDAR)

The APBH DMA channel 10 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA channel 10 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the channel 10 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 570h offset = 8000_4570h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH10_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 10.
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6.5.80 APBH DMA channel 10 Command Register
(HW_APBH_CH10_CMD)

The APBH DMA channel 10 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 580h offset = 8000_4580h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH10_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI6 device HW_GPMI_DATA register. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI6, starting with the base PIO
address of the GPMI6 (HW_GPMI_CTRL0) and increment from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

480 Freescale Semiconductor, Inc.



HW_APBH_CH10_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH10_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from NAND6 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.81 APBH DMA channel 10 Buffer Address Register
(HW_APBH_CH10_BAR)

The APBH DMA channel 10 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 590h offset = 8000_4590h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH10_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.82 APBH DMA channel 10 Semaphore Register
(HW_APBH_CH10_SEMA)

The APBH DMA channel 10 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 5A0h offset = 8000_45A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH10_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.83 AHB to APBH DMA channel 10 Debug Information
(HW_APBH_CH10_DEBUG1)

This register gives debug visibility into the APBH DMA channel 10 state machine and
controls.

This register allows debug visibility of the APBH DMA channel 10.
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Address: 8000_4000h base + 5B0h offset = 8000_45B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH10_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH10_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA channel 10 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH10_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.84 AHB to APBH DMA channel 10 Debug Information
(HW_APBH_CH10_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA channel
10.

This register allows debug visibility of the APBH DMA channel 10.

Address: 8000_4000h base + 5C0h offset = 8000_45C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH10_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.85 APBH DMA Channel 11 Current Command Address Register
(HW_APBH_CH11_CURCMDAR)

The APBH DMA Channel 11 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 11 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.

Address: 8000_4000h base + 5D0h offset = 8000_45D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH11_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 11.

6.5.86 APBH DMA Channel 11 Next Command Address Register
(HW_APBH_CH11_NXTCMDAR)

The APBH DMA Channel 11 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBH DMA Channel 11 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 11 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 5E0h offset = 8000_45E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH11_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 11.
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6.5.87 APBH DMA Channel 11 Command Register
(HW_APBH_CH11_CMD)

The APBH DMA Channel 11 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 5F0h offset = 8000_45F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 487



Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH11_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
GPMI7 device HW_GPMI_DATA register. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the GPMI7, starting with the base PIO
address of the GPMI7 (HW_GPMI_CTRL0) and increment from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBH_CH11_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH11_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from NAND7 (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.88 APBH DMA Channel 11 Buffer Address Register
(HW_APBH_CH11_BAR)

The APBH DMA Channel 11 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 600h offset = 8000_4600h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH11_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.89 APBH DMA Channel 11 Semaphore Register
(HW_APBH_CH11_SEMA)

The APBH DMA Channel 11 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 610h offset = 8000_4610h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH11_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.90 AHB to APBH DMA Channel 11 Debug Information
(HW_APBH_CH11_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 11 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 11.
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Address: 8000_4000h base + 620h offset = 8000_4620h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH11_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH11_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 11 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH11_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.91 AHB to APBH DMA Channel 11 Debug Information
(HW_APBH_CH11_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
11.

This register allows debug visibility of the APBH DMA Channel 11.

Address: 8000_4000h base + 630h offset = 8000_4630h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH11_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.92 APBH DMA channel 12 Current Command Address Register
(HW_APBH_CH12_CURCMDAR)

The APBH DMA channel 12 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA channel 12 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.

Address: 8000_4000h base + 640h offset = 8000_4640h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH12_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 12.

6.5.93 APBH DMA channel 12 Next Command Address Register
(HW_APBH_CH12_NXTCMDAR)

The APBH DMA channel 12 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBH DMA channel 12 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the channel 12 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 650h offset = 8000_4650h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH12_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 12.
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6.5.94 APBH DMA channel 12 Command Register
(HW_APBH_CH12_CMD)

The APBH DMA channel 12 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 660h offset = 8000_4660h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH12_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
HSADC device HW_HSADC_FIFO_DATA register. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the HSADC, starting with the base
PIO address of the HSADC (HW_HSADC_CTRL0) and increment from there. Zero means transfer
NO command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels..

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBH_CH12_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH12_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from HSADC (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.95 APBH DMA channel 12 Buffer Address Register
(HW_APBH_CH12_BAR)

The APBH DMA channel 12 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 670h offset = 8000_4670h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH12_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.96 APBH DMA channel 12 Semaphore Register
(HW_APBH_CH12_SEMA)

The APBH DMA channel 12 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 680h offset = 8000_4680h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH12_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.97 AHB to APBH DMA channel 12 Debug Information
(HW_APBH_CH12_DEBUG1)

This register gives debug visibility into the APBH DMA channel 12 state machine and
controls.

This register allows debug visibility of the APBH DMA channel 12.
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Address: 8000_4000h base + 690h offset = 8000_4690h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
E

Q

B
U

R
S

T

K
IC

K

E
N

D

S
E

N
S

E

R
E

A
D

Y

LO
C

K

N
E

X
T

C
M

D
A

D
D

R
V

A
LI

D

R
D

_F
IF

O
_E

M
P

T
Y

R
D

_F
IF

O
_F

U
LL

W
R

_F
IF

O
_E

M
P

T
Y

W
R

_F
IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH12_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH12_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA channel 12 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH12_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.98 AHB to APBH DMA channel 12 Debug Information
(HW_APBH_CH12_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA channel
12.

This register allows debug visibility of the APBH DMA channel 12.

Address: 8000_4000h base + 6A0h offset = 8000_46A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH12_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

Chapter 6 AHB-to-APBH Bridge with DMA (APBH-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 501



6.5.99 APBH DMA Channel 13 Current Command Address Register
(HW_APBH_CH13_CURCMDAR)

The APBH DMA Channel 13 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBH DMA Channel 13 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.

Address: 8000_4000h base + 6B0h offset = 8000_46B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH13_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 13.

6.5.100 APBH DMA Channel 13 Next Command Address Register
(HW_APBH_CH13_NXTCMDAR)

The APBH DMA Channel 13 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBH DMA Channel 13 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 13 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8000_4000h base + 6C0h offset = 8000_46C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH13_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 13.
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6.5.101 APBH DMA Channel 13 Command Register
(HW_APBH_CH13_CMD)

The APBH DMA Channel 13 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8000_4000h base + 6D0h offset = 8000_46D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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HW_APBH_CH13_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
LCDIF device HW_LCDIF_DATA register. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the LCDIF, starting with the base PIO
address of the LCDIF (HW_LCDIF_CTRL) and increment from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

504 Freescale Semiconductor, Inc.



HW_APBH_CH13_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH13_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from LCDIF (APB PIO Read) to the system memory (AHB
master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.102 APBH DMA Channel 13 Buffer Address Register
(HW_APBH_CH13_BAR)

The APBH DMA Channel 13 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8000_4000h base + 6E0h offset = 8000_46E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH13_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.103 APBH DMA Channel 13 Semaphore Register
(HW_APBH_CH13_SEMA)

The APBH DMA Channel 13 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore that is used to synchronize between
the program stream and and the DMA chain processing. DMA processing continues until
the DMA attempts to decrement a semaphore that has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8000_4000h base + 6F0h offset = 8000_46F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH13_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.104 AHB to APBH DMA Channel 13 Debug Information
(HW_APBH_CH13_DEBUG1)

This register gives debug visibility into the APBH DMA Channel 13 state machine and
controls.

This register allows debug visibility of the APBH DMA Channel 13.
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Address: 8000_4000h base + 700h offset = 8000_4700h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH13_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH13_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the GPMI Sense Signal sent from the APB GPMI Device

26
READY

This bit reflects the current state of the GPMI Ready Signal sent from the APB GPMI Device

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 13 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH13_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.105 AHB to APBH DMA Channel 13 Debug Information
(HW_APBH_CH13_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
13.

This register allows debug visibility of the APBH DMA Channel 13.

Address: 8000_4000h base + 710h offset = 8000_4710h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH13_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.106 APBH DMA channel 14 Current Command Address Register
(HW_APBH_CH14_CURCMDAR)

The APBH DMA channel 14 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

Because channel 14 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 720h offset = 8000_4720h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH14_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 14.

6.5.107 APBH DMA channel 14 Next Command Address Register
(HW_APBH_CH14_NXTCMDAR)

The APBH DMA channel 14 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

Because channel 14 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 730h offset = 8000_4730h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH14_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 14.
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6.5.108 APBH DMA channel 14 Command Register
(HW_APBH_CH14_CMD)

The APBH DMA channel 14 command register specifies the cycle to perform for the
current command chain item.

Because channel 14 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 740h offset = 8000_4740h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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HW_APBH_CH14_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in
assigned peripheral. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to assigned peripheral, starting with the
base PIO address of assigned peripheral and increment from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

512 Freescale Semiconductor, Inc.



HW_APBH_CH14_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH14_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, that is, data sent from assigned peripheral (APB PIO Read) to the system
memory (AHB master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.109 APBH DMA channel 14 Buffer Address Register
(HW_APBH_CH14_BAR)

The APBH DMA channel 14 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

Because channel 14 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 750h offset = 8000_4750h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH14_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.110 APBH DMA channel 14 Semaphore Register
(HW_APBH_CH14_SEMA)

The APBH DMA channel 14 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Because channel 14 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 760h offset = 8000_4760h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH14_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.111 AHB to APBH DMA channel 14 Debug Information
(HW_APBH_CH14_DEBUG1)

This register gives debug visibility into the APBH DMA channel 14 state machine and
controls.

Because channel 14 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.
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Address: 8000_4000h base + 770h offset = 8000_4770h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH14_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH14_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of the Sense Signal sent from assigned peripheral

26
READY

This bit reflects the current state of the Ready Signal sent from assigned peripheral

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA channel 14 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH14_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.112 AHB to APBH DMA channel 14 Debug Information
(HW_APBH_CH14_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA channel
14.

Because channel 14 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 780h offset = 8000_4780h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH14_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.
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6.5.113 APBH DMA channel 15 Current Command Address Register
(HW_APBH_CH15_CURCMDAR)

The APBH DMA channel 15 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

Because channel 15 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 790h offset = 8000_4790h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH15_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 15.

6.5.114 APBH DMA channel 15 Next Command Address Register
(HW_APBH_CH15_NXTCMDAR)

The APBH DMA channel 15 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

Because channel 15 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 7A0h offset = 8000_47A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH15_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 15.
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6.5.115 APBH DMA channel 15 Command Register
(HW_APBH_CH15_CMD)

The APBH DMA channel 15 command register specifies the cycle to perform for the
current command chain item.

Because channel 15 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 7B0h offset = 8000_47B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH15_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in
assigned peripheral. A value of 0 indicates a 64 Kbytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to assigned peripheral, starting with the
base PIO address of assigned peripheral and increment from there. Zero means transfer NO
command words

11°9
RSVD1

Reserved, always set to zero.

8
HALTONTERMINATE

A value of one indicates that the channel immediately terminates the current descriptor and halts
the DMA channel if a terminate signal is set. A value of 0 still causes an immediate terminate of the
channel if the terminate signal is set, but the channel continues as if the count had been exhausted,
meaning it honors IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel waits for the end of command signal to be sent from the
APBH device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel decrements its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5
NANDWAIT4READY

A value of one indicates that the NAND DMA channel waits until the NAND device reports \¾ready\¾
before executing the command. It is ignored for non-NAND DMA channels.

4
NANDLOCK

A value of one indicates that the NAND DMA channel remains locked in the arbiter at the expense
of other NAND DMA channels. It is ignored for non-NAND DMA channels.

3
IRQONCMPLT

A value of one indicates that the channel will cause the interrupt status bit to be set upon
completion of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

520 Freescale Semiconductor, Inc.



HW_APBH_CH15_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBH_CH15_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- Write transfers, i.e. data sent from assigned peripheral (APB PIO Read) to the system memory
(AHB master write).

10- Read transfer

11- SENSE

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

0x3 DMA_SENSE µ Perform any requested PIO word transfers and then perform a conditional
branch to the next chained device. Follow the NEXCMD_ADDR pointer if the perpheral sense
is false. Follow the BUFFER_ADDRESS as a chain pointer if the peripheral sense line is true.

6.5.116 APBH DMA channel 15 Buffer Address Register
(HW_APBH_CH15_BAR)

The APBH DMA channel 15 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

Because channel 15 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 7C0h offset = 8000_47C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH15_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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6.5.117 APBH DMA channel 15 Semaphore Register
(HW_APBH_CH15_SEMA)

The APBH DMA channel 15 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Because channel 15 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 7D0h offset = 8000_47D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH15_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

6.5.118 AHB to APBH DMA channel 15 Debug Information
(HW_APBH_CH15_DEBUG1)

This register gives debug visibility into the APBH DMA channel 15 state machine and
controls.

Because channel 15 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.
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Address: 8000_4000h base + 7E0h offset = 8000_47E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH15_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBH_CH15_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27
SENSE

This bit reflects the current state of Sense Signal sent from assigned peripheral

26
READY

This bit reflects the current state of Ready Signal sent from assigned peripheral

25
LOCK

This bit reflects the current state of the DMA Channel Lock for a GPMI Channel.

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA channel 15 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.

Table continues on the next page...
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HW_APBH_CH15_DEBUG1 field descriptions (continued)

Field Description

0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are
complete, and determines what step to take next.

0x14 TERMINATE µ When a terminate signal is set, the state machine enters this state until
the current AHB transfer is completed.

0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this
state until the DMA device indicates that the command is complete.

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1D HALT_AFTER_TERM  µ If HALTONTERMINATE is set and a terminate signal is set, the
state machine enters this state and effectively halts. A channel reset is required to exit this
state

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

0x1F WAIT_READY µ When the NAND Wait for Ready bit is set, the state machine enters this
state until the GPMI device indicates that the external device is ready.

6.5.119 AHB to APBH DMA channel 15 Debug Information
(HW_APBH_CH15_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA channel
15.

Because channel 15 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8000_4000h base + 7F0h offset = 8000_47F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_CH15_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

6.5.120 APBH Bridge Version Register (HW_APBH_VERSION)

This register always returns a known read value for debug purposes it indicates the
version of the block.
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EXAMPLE

if (HW_APBH_VERSION.B.MAJOR != 3)
   Error();
         

Address: 8000_4000h base + 800h offset = 8000_4800h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R MAJOR MINOR STEP

W

Reset 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBH_VERSION field descriptions

Field Description

31°24
MAJOR

Fixed read-only value reflecting the MAJOR field of the RTL version.

23°16
MINOR

Fixed read-only value reflecting the MINOR field of the RTL version.

STEP Fixed read-only value reflecting the stepping of the RTL version.
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Chapter 7
AHB-to-APBX Bridge with DMA (APBX-Bridge-DMA)

7.1 AHB-to-APBX Bridge Overview
The AHB-to-APBX bridge provides the device with an inexpensive peripheral
attachment bus running on the AHBÉs XCLK. (The X in APBX denotes that the APBX
runs on a crystal-derived clock, as compared to APBH, which is synchronous to HCLK.)

As shown in the following figure, the AHB-to-APBX bridge includes the AHB-to-APB
PIO bridge for a memory-mapped I/O to the APB devices, as well a central DMA facility
for devices on this bus. Each one of the APB peripherals is documented in their own
chapters elsewhere in this document.
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Figure 7-1. AHB-to-APBX Bridge DMA Block Diagram

The DMA controller uses the APBX bus to transfer read and write data to and from each
peripheral. There is no separate DMA bus for these devices. Contention between the
DMAÉs use of the APBX bus and AHB-to-APB bridge functionsÉ use of the APBX is

AHB-to-APBX Bridge Overview
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mediated by an internal arbitration logic. For contention between these two units, the
DMA is favored and the AHB slave will report not ready through its HREADY output
until the bridge transfer completes. The arbiter tracks repeated lockouts and inverts the
priority, so that the CPU is guaranteed every fourth transfer on the APB.

7.2 APBX DMA
The DMA supports sixteen channels of DMA services, as shown in the following table.
The shared DMA resource allows each independent channel to follow a simple chained
command list. Command chains are built up using the DMA command structure, as
shown in Figure 7-2.

Table 7-1. APBX DMA Channel Assignments

APBX DMA Channel # USAGE

0 AUART4 RX

1 AUART4 TX

2 SPDIF TX

3 EMPTY

4 SAIF0

5 SAIF1

6 I2C0

7 I2C1

8 AUART0 RX

9 AUART0 TX

10 AUART1 RX

11 AUART1 TX

12 AUART2 RX

13 AUART2 TX

14 AUART3 RX

15 AUART3 TX

A single command structure or channel command word specifies a number of operations
to be performed by the DMA in support of a given device. Thus, the CPU can set up large
units of work, chaining together many DMA channel command words, pass them off to
the DMA and have no further concern for the device until the DMA completion interrupt
occurs. The i.MX28 is designed to have enough intelligence in the DMA and the devices
to keep the interrupt frequency from any device below 1 KHz (arrival intervals longer
than 1 ms).
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Thus, a single command structure can issue 32-bit PIO write operations to key registers
in the associated device using the same APB bus and the controls, it uses to write DMA
data bytes to the device. For example, this allows a chain of operations to be issued to the
serial audio interface to send command bytes, address bytes, and data transfers, where the
command and the address structure is completely under software control, but the
administration of that transfer is handled autonomously by the DMA.

Each DMA structure can have from 0 to 15 PIO words appended to it. The #PIOWORDs
field, if non-zero, instructs the DMA engine to copy these words to the APB, beginning at
PADDR = 0x0000 and incrementing its PADDR for each cycle. (Note that for APBX
DMA Channel 8, which is the UART RX channel, the first PIO word in the DMA
command is CTRL0. However, for APBX DMA Channel 9, which is the UART TX, the
first PIO word in a DMA command is CTRL1.)

The DMA master generates only normal read/write transfers to the APBX. It does not
generate set, clear, or toggle SCT transfers.
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Figure 7-2. AHB-to-APBX Bridge DMA Channel Command Structure

After any requested PIO words have been transferred to the peripheral, the DMA
examines the two-bit command field in the channel command structure. The following
table shows the four commands implemented by the DMA.

APBX DMA

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

530 Freescale Semiconductor, Inc.



Table 7-2. APBX DMA Commands

DMA

COMMAND
Usage

00
NO_DMA_XFER. Perform any requested PIO word transfers, but terminate the command before any DMA
transfer.

01
DMA_WRITE. Perform any requested PIO word transfers, and then perform a DMA transfer from the
peripheral for the specified number of bytes.

10
DMA_READ. Perform any requested PIO word transfers, and then perform a DMA transfer to the
peripheral for the specified number of bytes.

11 Reserved

DMA_WRITE operations copy data bytes to the system memory (on-chip RAM or
SDRAM) from the associated peripheral. Each peripheral has a target PADDR value that
it expects to receive DMA bytes. This association is synthesized in the DMA. The
DMA_WRITE transfer uses the BUFFER_ADDRESS word in the command structure to
point to the beginning byte to write data from the peripheral.

DMA_READ operations copy data bytes to the APB peripheral from the system memory.
The DMA engine contains a shared byte aligner that aligns bytes from system memory to
or from the peripherals. Peripherals always assume little-endian-aligned data arrives or
departs on their 32-bit APB. The DMA_READ transfer uses the BUFFER_ADDRESS
word in the command structure to point to the DMA data buffer to be read by the
DMA_READ command.

The NO_DMA_XFER command is used to write PIO words to a device without
performing any DMA data byte transfers.

As each DMA command completes, it triggers the DMA to load the next DMA command
structure in the chain. The normal flow list of DMA commands is found by following the
NEXTCMD_ADDR pointer in the DMA command structure. If the wait-for-end-
command bit (WAIT4ENDCMD) is set in a command structure, then the DMA channel
waits for the device to signal completion of a command by toggling the apx_endcmcd
signal before proceeding to load and execute the next command structure. Then, if
DECREMENT_SEMAPHORE is set, the semaphore is decremented after the end
command is seen.

A detailed bit-field view of the DMA command structure is shown in the following table,
which shows a field that specifies the number of bytes to be transferred by this DMA
command. The transfer count mechanism is duplicated in the associated peripheral, either
as an implied or as a specified count in the peripheral.
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Table 7-3. DMA Channel Command Word in System Memory
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Zero or More PIO Words to Write to the Associated Peripheral Starting at its Base Address on the APBX Bus

Figure 7-3 shows the CHAIN bit in bit 2 of the second word of the command structure.
This bit is set to 1, if the NEXT_COMMAND_ADDRESS contains a pointer to another
DMA command structure. If a null pointer (0) is loaded into the
NEXT_COMMAND_ADDRESS, it will not be detected by the DMA hardware. Only the
CHAIN bit indicates whether a valid list exists beyond the current structure.

If the IRQ_COMPLETE bit is set in the command structure, then the last act of the DMA
before loading the next command is to set the interrupt status bit corresponding to the
current channel. The sticky interrupt request bit in the DMA CSR remains set until
cleared by the software. It can be used to interrupt the CPU.

Each channel has an eight-bit counting semaphore that controls whether it is in the run or
idle state. When the semaphore is non-zero, the channel is ready to run and process
commands and DMA transfers. Whenever a command finishes its DMA transfer, it
checks the DECREMENT_SEMAPHORE bit. If set, it decrements the counting
semaphore. If the semaphore goes to 0 as a result, then the channel enters the IDLE state
and remains there until the semaphore is incremented by software. When the semaphore
goes to non-zero and the channel is in its IDLE state, then it uses the value in the
HW_APBX_CHn_NXTCMDAR (next command address register) to fetch a pointer to
the next command to process. NOTE: this is a double indirect case. This method allows
software to append to a running command list under the protection of the counting
semaphore.

Receiving an IRQ for HALTONTERMINATE (HOT) is a new feature in the APBH/X
DMA descriptor that allows certain peripheral block (for example, GPMI, SSP, I2C) to
signal to the DMA engine that an error has occurred. In prior chips, if a block stalled due
to an error, the only practical way to discover this in software was through a timer of
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some sort, or to poll the block. Now, an HOT signal is sent from the peripheral to the
DMA engine and causes an IRQ after terminating the DMA descriptor being executed.
Note not all peripheral block support this termination feature.

Under a normal operation mode, when termination occurs, DMA would stop the current
descriptor and discard any data remaining in the FIFO. By setting TERMINATEFLUSH
bit in the descriptor command word, DMA will flush out all the remainder data in the
FIFO to system memory for write DMA operation before issue HOT IRQ.

Therefore, it is recommended that software use this signal as follows:

µ Always set HALTONTERMINATE to 1 in a DMA descriptor. That way, if a
peripheral signals HOT, the transfer will end, leaving the peripheral block and the
DMA engine synchronized (but at the end of a command).

µ When an IRQ from an APBH/X channel is received, and the IRQ is determined to be
due to an error (as opposed to an IRQONCOMPLETE interrupt) the software should:

1. Reset the channel.

2. Determine the error from error reporting in the peripheral block, then manage the
error in the peripheral that is attached to that channel in whatever appropriate way
exists for that device (software recovery, device reset, block reset, and so on).

To start processing the first time, software creates the command list to be processed. It
writes the address of the first command into the HW_APBX_CHn_NXTCMDAR
register, and then writes a 1 to the counting semaphore in HW_APBX_CHn_SEMA. The
DMA channel loads HW_APBX_CHn_CURCMDAR register and then enters the normal
state machine processing for the next command. When the software writes a value to the
counting semaphore, it is added to the semaphore count by hardware, protecting the case
where both hardware and software are trying to change the semaphore on the same clock
edge.

Software can examine the value of HW_APBX_CHn_CURCMDAR at any time to
determine the location of the command structure that is currently being processed.

7.3 DMA Chain Example
The example in the following figure shows how to bring the basic items together to make
a simple DMA chain to read PCM samples and send them out the Audio Output (DAC)
using one DMA channel. This example shows three command structures linked together
using their normal command list pointers. The first command writes a single PIO word to
the HW_AUDIOOUT_CTRL0 register with a new word count for the DAC. This first
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command also performs a 512 byte DMA_READ operation to read the data block bytes
into the DAC. A second and a third DMA command structure also performs a
DMA_READ operation to handle circular buffer style outputs. The completion of each
command structure generates an interrupt request. In addition, each command structure
decrements the semaphore. If the decompression software has not provided a buffer in a
timely fashion, then the DMA will stall. Without the decrement semaphore interlocking,
then the DMA will continue to output a stream of samples. In this mode, it is up to
software to use the interrupts to synchronize outputs so that underruns do not occur.

HW_AUDIOOUT_CTRL0

HW_AUDIOOUT_CTRL0

NEXTCMD_ADDR

BUFFER ADDRESS

HW_AUDIOOUT_CTRL0

NEXTCMD_ADDR

BUFFER ADDRESS

NEXTCMD_ADDR

BUFFER ADDRESS

512-Byte 
Data 
Block 

(64 PCM 
stereo 

samples) 
(1.33 ms @ 

48 kHz)

1 PIO,IRQ, DecSema, 
chaining, DMA read

 

Pointer to DMA buffer

512-Byte 
Data 
Block 

(64 PCM 
stereo 

samples) 
(1.33 ms @ 

48 kHz)

512-Byte 
Data 
Block 

(64 PCM 
stereo 

samples) 
(1.33 ms @ 

48 kHz)

512=0x200 0x104E

512=0x200 0x104E

512=0x200 0x104E

Pointer to next ccw 

 

1 PIO, IRQ, 
DecSema, 

chaining, DMA read 

1 PIO, IRQ, DecSema 
chaining, DMA read 

Figure 7-3. AHB-to-APBX Bridge DMA AUDIOOUT (DAC) Example Command Chain

Note that each word of the three-word DMA command structure corresponds to a PIO
register of the DMA that is accessible on the APBX bus. Normally, the DMA copies the
next command structure onto these registers for processing at the start of each command
by following the value of the pointer previously loaded into the NEXTCMD_ADDR
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register. To start DMA processing, for the first command, one must initialize the PIO
registers of the desired channel. First load the next command address register with a
pointer to the first command to be loaded. Then, write a one to the counting semaphore
register. This causes the DMA to schedule the targeted channel for DMA command
structure load, as if it just finished its previous command.

7.4 Behavior During Reset
A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically. See
Correct Way to Soft Reset a Block for additional information on using the SFTRST and
CLKGATE bit fields.

Programmable Registers

APBX Hardware Register Format Summary

HW_APBX memory map

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8002_4000
AHB to APBX Bridge Control Register 0
(HW_APBX_CTRL0)

32 R/W C000_0000h 7.5.1/541

8002_4010
AHB to APBX Bridge Control Register 1
(HW_APBX_CTRL1)

32 R/W 0000_0000h 7.5.2/542

8002_4020
AHB to APBX Bridge Control and Status Register 2
(HW_APBX_CTRL2)

32 R/W 0000_0000h 7.5.3/545

8002_4030
AHB to APBX Bridge Channel Register
(HW_APBX_CHANNEL_CTRL)

32 R/W 0000_0000h 7.5.4/550

8002_4040
AHB to APBX DMA Device Assignment Register
(HW_APBX_DEVSEL)

32 R 0000_0000h 7.5.5/551

8002_4100
APBX DMA Channel 0 Current Command Address Register
(HW_APBX_CH0_CURCMDAR)

32 R 0000_0000h 7.5.6/553

8002_4110
APBX DMA Channel 0 Next Command Address Register
(HW_APBX_CH0_NXTCMDAR)

32 R/W 0000_0000h 7.5.7/553

8002_4120
APBX DMA Channel 0 Command Register
(HW_APBX_CH0_CMD)

32 R 0000_0000h 7.5.8/554

8002_4130
APBX DMA Channel 0 Buffer Address Register
(HW_APBX_CH0_BAR)

32 R 0000_0000h 7.5.9/556

8002_4140
APBX DMA Channel 0 Semaphore Register
(HW_APBX_CH0_SEMA)

32 R/W 0000_0000h 7.5.10/557

Table continues on the next page...
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HW_APBX memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8002_4150
AHB to APBX DMA Channel 0 Debug Information
(HW_APBX_CH0_DEBUG1)

32 R 00A0_0000h 7.5.11/558

8002_4160
AHB to APBX DMA Channel 0 Debug Information
(HW_APBX_CH0_DEBUG2)

32 R 0000_0000h 7.5.12/560

8002_4170
APBX DMA Channel 1 Current Command Address Register
(HW_APBX_CH1_CURCMDAR)

32 R 0000_0000h 7.5.13/561

8002_4180
APBX DMA Channel 1 Next Command Address Register
(HW_APBX_CH1_NXTCMDAR)

32 R/W 0000_0000h 7.5.14/561

8002_4190
APBX DMA Channel 1 Command Register
(HW_APBX_CH1_CMD)

32 R 0000_0000h 7.5.15/562

8002_41A0
APBX DMA Channel 1 Buffer Address Register
(HW_APBX_CH1_BAR)

32 R 0000_0000h 7.5.16/564

8002_41B0
APBX DMA Channel 1 Semaphore Register
(HW_APBX_CH1_SEMA)

32 R/W 0000_0000h 7.5.17/565

8002_41C0
AHB to APBX DMA Channel 1 Debug Information
(HW_APBX_CH1_DEBUG1)

32 R 00A0_0000h 7.5.18/566

8002_41D0
AHB to APBX DMA Channel 1 Debug Information
(HW_APBX_CH1_DEBUG2)

32 R 0000_0000h 7.5.19/568

8002_41E0
APBX DMA Channel 2 Current Command Address Register
(HW_APBX_CH2_CURCMDAR)

32 R 0000_0000h 7.5.20/569

8002_41F0
APBX DMA Channel 2 Next Command Address Register
(HW_APBX_CH2_NXTCMDAR)

32 R/W 0000_0000h 7.5.21/569

8002_4200
APBX DMA Channel 2 Command Register
(HW_APBX_CH2_CMD)

32 R 0000_0000h 7.5.22/570

8002_4210
APBX DMA Channel 2 Buffer Address Register
(HW_APBX_CH2_BAR)

32 R 0000_0000h 7.5.23/572

8002_4220
APBX DMA Channel 2 Semaphore Register
(HW_APBX_CH2_SEMA)

32 R/W 0000_0000h 7.5.24/572

8002_4230
AHB to APBX DMA Channel 2 Debug Information
(HW_APBX_CH2_DEBUG1)

32 R 00A0_0000h 7.5.25/573

8002_4240
AHB to APBX DMA Channel 2 Debug Information
(HW_APBX_CH2_DEBUG2)

32 R 0000_0000h 7.5.26/576

8002_4250
APBX DMA Channel 3 Current Command Address Register
(HW_APBX_CH3_CURCMDAR)

32 R 0000_0000h 7.5.27/576

8002_4260
APBX DMA Channel 3 Next Command Address Register
(HW_APBX_CH3_NXTCMDAR)

32 R/W 0000_0000h 7.5.28/577

8002_4270
APBX DMA Channel 3 Command Register
(HW_APBX_CH3_CMD)

32 R 0000_0000h 7.5.29/577

8002_4280
APBX DMA Channel 3 Buffer Address Register
(HW_APBX_CH3_BAR)

32 R 0000_0000h 7.5.30/579

8002_4290
APBX DMA Channel 3 Semaphore Register
(HW_APBX_CH3_SEMA)

32 R/W 0000_0000h 7.5.31/580

8002_42A0
AHB to APBX DMA Channel 3 Debug Information
(HW_APBX_CH3_DEBUG1)

32 R 0000_0000h 7.5.32/580

Table continues on the next page...
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HW_APBX memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8002_42B0
AHB to APBX DMA Channel 3 Debug Information
(HW_APBX_CH3_DEBUG2)

32 R 0000_0000h 7.5.33/583

8002_42C0
APBX DMA Channel 4 Current Command Address Register
(HW_APBX_CH4_CURCMDAR)

32 R 0000_0000h 7.5.34/583

8002_42D0
APBX DMA Channel 4 Next Command Address Register
(HW_APBX_CH4_NXTCMDAR)

32 R/W 0000_0000h 7.5.35/584

8002_42E0
APBX DMA Channel 4 Command Register
(HW_APBX_CH4_CMD)

32 R 0000_0000h 7.5.36/584

8002_42F0
APBX DMA Channel 4 Buffer Address Register
(HW_APBX_CH4_BAR)

32 R 0000_0000h 7.5.37/586

8002_4300
APBX DMA Channel 4 Semaphore Register
(HW_APBX_CH4_SEMA)

32 R/W 0000_0000h 7.5.38/587

8002_4310
AHB to APBX DMA Channel 4 Debug Information
(HW_APBX_CH4_DEBUG1)

32 R 00A0_0000h 7.5.39/588

8002_4320
AHB to APBX DMA Channel 4 Debug Information
(HW_APBX_CH4_DEBUG2)

32 R 0000_0000h 7.5.40/590

8002_4330
APBX DMA Channel 5 Current Command Address Register
(HW_APBX_CH5_CURCMDAR)

32 R 0000_0000h 7.5.41/591

8002_4340
APBX DMA Channel 5 Next Command Address Register
(HW_APBX_CH5_NXTCMDAR)

32 R/W 0000_0000h 7.5.42/591

8002_4350
APBX DMA Channel 5 Command Register
(HW_APBX_CH5_CMD)

32 R 0000_0000h 7.5.43/592

8002_4360
APBX DMA Channel 5 Buffer Address Register
(HW_APBX_CH5_BAR)

32 R 0000_0000h 7.5.44/594

8002_4370
APBX DMA Channel 5 Semaphore Register
(HW_APBX_CH5_SEMA)

32 R/W 0000_0000h 7.5.45/594

8002_4380
AHB to APBX DMA Channel 5 Debug Information
(HW_APBX_CH5_DEBUG1)

32 R 00A0_0000h 7.5.46/595

8002_4390
AHB to APBX DMA Channel 5 Debug Information
(HW_APBX_CH5_DEBUG2)

32 R 0000_0000h 7.5.47/598

8002_43A0
APBX DMA Channel 6 Current Command Address Register
(HW_APBX_CH6_CURCMDAR)

32 R 0000_0000h 7.5.48/598

8002_43B0
APBX DMA Channel 6 Next Command Address Register
(HW_APBX_CH6_NXTCMDAR)

32 R/W 0000_0000h 7.5.49/599

8002_43C0
APBX DMA Channel 6 Command Register
(HW_APBX_CH6_CMD)

32 R 0000_0000h 7.5.50/599

8002_43D0
APBX DMA Channel 6 Buffer Address Register
(HW_APBX_CH6_BAR)

32 R 0000_0000h 7.5.51/601

8002_43E0
APBX DMA Channel 6 Semaphore Register
(HW_APBX_CH6_SEMA)

32 R/W 0000_0000h 7.5.52/602

8002_43F0
AHB to APBX DMA Channel 6 Debug Information
(HW_APBX_CH6_DEBUG1)

32 R 00A0_0000h 7.5.53/603

8002_4400
AHB to APBX DMA Channel 6 Debug Information
(HW_APBX_CH6_DEBUG2)

32 R 0000_0000h 7.5.54/605

Table continues on the next page...
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HW_APBX memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8002_4410
APBX DMA Channel 7 Current Command Address Register
(HW_APBX_CH7_CURCMDAR)

32 R 0000_0000h 7.5.55/606

8002_4420
APBX DMA Channel 7 Next Command Address Register
(HW_APBX_CH7_NXTCMDAR)

32 R/W 0000_0000h 7.5.56/606

8002_4430
APBX DMA Channel 7 Command Register
(HW_APBX_CH7_CMD)

32 R 0000_0000h 7.5.57/607

8002_4440
APBX DMA Channel 7 Buffer Address Register
(HW_APBX_CH7_BAR)

32 R 0000_0000h 7.5.58/609

8002_4450
APBX DMA Channel 7 Semaphore Register
(HW_APBX_CH7_SEMA)

32 R/W 0000_0000h 7.5.59/610

8002_4460
AHB to APBX DMA Channel 7 Debug Information
(HW_APBX_CH7_DEBUG1)

32 R 00A0_0000h 7.5.60/610

8002_4470
AHB to APBX DMA Channel 7 Debug Information
(HW_APBX_CH7_DEBUG2)

32 R 0000_0000h 7.5.61/613

8002_4480
APBX DMA Channel 8 Current Command Address Register
(HW_APBX_CH8_CURCMDAR)

32 R 0000_0000h 7.5.62/613

8002_4490
APBX DMA Channel 8 Next Command Address Register
(HW_APBX_CH8_NXTCMDAR)

32 R/W 0000_0000h 7.5.63/614

8002_44A0
APBX DMA Channel 8 Command Register
(HW_APBX_CH8_CMD)

32 R 0000_0000h 7.5.64/614

8002_44B0
APBX DMA Channel 8 Buffer Address Register
(HW_APBX_CH8_BAR)

32 R 0000_0000h 7.5.65/616

8002_44C0
APBX DMA Channel 8 Semaphore Register
(HW_APBX_CH8_SEMA)

32 R/W 0000_0000h 7.5.66/617

8002_44D0
AHB to APBX DMA Channel 8 Debug Information
(HW_APBX_CH8_DEBUG1)

32 R 00A0_0000h 7.5.67/618

8002_44E0
AHB to APBX DMA Channel 8 Debug Information
(HW_APBX_CH8_DEBUG2)

32 R 0000_0000h 7.5.68/620

8002_44F0
APBX DMA Channel 9 Current Command Address Register
(HW_APBX_CH9_CURCMDAR)

32 R 0000_0000h 7.5.69/621

8002_4500
APBX DMA Channel 9 Next Command Address Register
(HW_APBX_CH9_NXTCMDAR)

32 R/W 0000_0000h 7.5.70/621

8002_4510
APBX DMA Channel 9 Command Register
(HW_APBX_CH9_CMD)

32 R 0000_0000h 7.5.71/622

8002_4520
APBX DMA Channel 9 Buffer Address Register
(HW_APBX_CH9_BAR)

32 R 0000_0000h 7.5.72/624

8002_4530
APBX DMA Channel 9 Semaphore Register
(HW_APBX_CH9_SEMA)

32 R/W 0000_0000h 7.5.73/625

8002_4540
AHB to APBX DMA Channel 9 Debug Information
(HW_APBX_CH9_DEBUG1)

32 R 00A0_0000h 7.5.74/625

8002_4550
AHB to APBX DMA Channel 9 Debug Information
(HW_APBX_CH9_DEBUG2)

32 R 0000_0000h 7.5.75/628

8002_4560
APBX DMA Channel 10 Current Command Address
Register (HW_APBX_CH10_CURCMDAR)

32 R 0000_0000h 7.5.76/628

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

538 Freescale Semiconductor, Inc.



HW_APBX memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8002_4570
APBX DMA Channel 10 Next Command Address Register
(HW_APBX_CH10_NXTCMDAR)

32 R/W 0000_0000h 7.5.77/629

8002_4580
APBX DMA Channel 10 Command Register
(HW_APBX_CH10_CMD)

32 R 0000_0000h 7.5.78/629

8002_4590
APBX DMA Channel 10 Buffer Address Register
(HW_APBX_CH10_BAR)

32 R 0000_0000h 7.5.79/631

8002_45A0
APBX DMA Channel 10 Semaphore Register
(HW_APBX_CH10_SEMA)

32 R/W 0000_0000h 7.5.80/632

8002_45B0
AHB to APBX DMA Channel 10 Debug Information
(HW_APBX_CH10_DEBUG1)

32 R 00A0_0000h 7.5.81/633

8002_45C0
AHB to APBX DMA Channel 10 Debug Information
(HW_APBX_CH10_DEBUG2)

32 R 0000_0000h 7.5.82/635

8002_45D0
APBX DMA Channel 11 Current Command Address
Register (HW_APBX_CH11_CURCMDAR)

32 R 0000_0000h 7.5.83/636

8002_45E0
APBX DMA Channel 11 Next Command Address Register
(HW_APBX_CH11_NXTCMDAR)

32 R/W 0000_0000h 7.5.84/636

8002_45F0
APBX DMA Channel 11 Command Register
(HW_APBX_CH11_CMD)

32 R 0000_0000h 7.5.85/637

8002_4600
APBX DMA Channel 11 Buffer Address Register
(HW_APBX_CH11_BAR)

32 R 0000_0000h 7.5.86/639

8002_4610
APBX DMA Channel 11 Semaphore Register
(HW_APBX_CH11_SEMA)

32 R/W 0000_0000h 7.5.87/639

8002_4620
AHB to APBX DMA Channel 11 Debug Information
(HW_APBX_CH11_DEBUG1)

32 R 00A0_0000h 7.5.88/640

8002_4630
AHB to APBX DMA Channel 11 Debug Information
(HW_APBX_CH11_DEBUG2)

32 R 0000_0000h 7.5.89/643

8002_4640
APBX DMA Channel 12 Current Command Address
Register (HW_APBX_CH12_CURCMDAR)

32 R 0000_0000h 7.5.90/643

8002_4650
APBX DMA Channel 12 Next Command Address Register
(HW_APBX_CH12_NXTCMDAR)

32 R/W 0000_0000h 7.5.91/644

8002_4660
APBX DMA Channel 12 Command Register
(HW_APBX_CH12_CMD)

32 R 0000_0000h 7.5.92/644

8002_4670
APBX DMA Channel 12 Buffer Address Register
(HW_APBX_CH12_BAR)

32 R 0000_0000h 7.5.93/646

8002_4680
APBX DMA Channel 12 Semaphore Register
(HW_APBX_CH12_SEMA)

32 R/W 0000_0000h 7.5.94/647

8002_4690
AHB to APBX DMA Channel 12 Debug Information
(HW_APBX_CH12_DEBUG1)

32 R 00A0_0000h 7.5.95/648

8002_46A0
AHB to APBX DMA Channel 12 Debug Information
(HW_APBX_CH12_DEBUG2)

32 R 0000_0000h 7.5.96/650

8002_46B0
APBX DMA Channel 13 Current Command Address
Register (HW_APBX_CH13_CURCMDAR)

32 R 0000_0000h 7.5.97/651

8002_46C0
APBX DMA Channel 13 Next Command Address Register
(HW_APBX_CH13_NXTCMDAR)

32 R/W 0000_0000h 7.5.98/651

Table continues on the next page...
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HW_APBX memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8002_46D0
APBX DMA Channel 13 Command Register
(HW_APBX_CH13_CMD)

32 R 0000_0000h 7.5.99/652

8002_46E0
APBX DMA Channel 13 Buffer Address Register
(HW_APBX_CH13_BAR)

32 R 0000_0000h
7.5.100/

654

8002_46F0
APBX DMA Channel 13 Semaphore Register
(HW_APBX_CH13_SEMA)

32 R/W 0000_0000h
7.5.101/

654

8002_4700
AHB to APBX DMA Channel 13 Debug Information
(HW_APBX_CH13_DEBUG1)

32 R 00A0_0000h
7.5.102/

655

8002_4710
AHB to APBX DMA Channel 13 Debug Information
(HW_APBX_CH13_DEBUG2)

32 R 0000_0000h
7.5.103/

658

8002_4720
APBX DMA Channel 14 Current Command Address
Register (HW_APBX_CH14_CURCMDAR)

32 R 0000_0000h
7.5.104/

658

8002_4730
APBX DMA Channel 14 Next Command Address Register
(HW_APBX_CH14_NXTCMDAR)

32 R/W 0000_0000h
7.5.105/

659

8002_4740
APBX DMA Channel 14 Command Register
(HW_APBX_CH14_CMD)

32 R 0000_0000h
7.5.106/

659

8002_4750
APBX DMA Channel 14 Buffer Address Register
(HW_APBX_CH14_BAR)

32 R 0000_0000h
7.5.107/

661

8002_4760
APBX DMA Channel 14 Semaphore Register
(HW_APBX_CH14_SEMA)

32 R/W 0000_0000h
7.5.108/

662

8002_4770
AHB to APBX DMA Channel 14 Debug Information
(HW_APBX_CH14_DEBUG1)

32 R 00A0_0000h
7.5.109/

663

8002_4780
AHB to APBX DMA Channel 14 Debug Information
(HW_APBX_CH14_DEBUG2)

32 R 0000_0000h
7.5.110/

665

8002_4790
APBX DMA Channel 15 Current Command Address
Register (HW_APBX_CH15_CURCMDAR)

32 R 0000_0000h
7.5.111/

666

8002_47A0
APBX DMA Channel 15 Next Command Address Register
(HW_APBX_CH15_NXTCMDAR)

32 R/W 0000_0000h
7.5.112/

666

8002_47B0
APBX DMA Channel 15 Command Register
(HW_APBX_CH15_CMD)

32 R 0000_0000h
7.5.113/

667

8002_47C0
APBX DMA Channel 15 Buffer Address Register
(HW_APBX_CH15_BAR)

32 R 0000_0000h
7.5.114/

669

8002_47D0
APBX DMA Channel 15 Semaphore Register
(HW_APBX_CH15_SEMA)

32 R/W 0000_0000h
7.5.115/

669

8002_47E0
AHB to APBX DMA Channel 15 Debug Information
(HW_APBX_CH15_DEBUG1)

32 R 00A0_0000h
7.5.116/

670

8002_47F0
AHB to APBX DMA Channel 15 Debug Information
(HW_APBX_CH15_DEBUG2)

32 R 0000_0000h
7.5.117/

673

8002_4800 APBX Bridge Version Register (HW_APBX_VERSION) 32 R 0202_0000h
7.5.118/

673
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7.5.1 AHB to APBX Bridge Control Register 0 (HW_APBX_CTRL0)

The APBX CTRL 0 provides overall control and IRQ status of the AHB to APBX bridge
and DMA.

HW_APBX_CTRL0: 0x000

HW_APBX_CTRL0_SET: 0x004

HW_APBX_CTRL0_CLR: 0x008

HW_APBX_CTRL0_TOG: 0x00C

This register contains softreset, clock gating bits.

Address: 8002_4000h base + 0h offset = 8002_4000h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

S
F

T
R

S
T

C
LK

G
A

T
E

RSVD0

W

Reset 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD0

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CTRL0 field descriptions

Field Description

31
SFTRST

Set this bit to zero to enable normal APBX DMA operation. Set this bit to one (default) to disable clocking
with the APBX DMA and hold it in its reset (lowest power) state. This bit can be turned on and then off to
reset the APBX DMA block to its default state.

30
CLKGATE

This bit must be set to zero for normal operation. When set to one it gates off the clocks to the block.

RSVD0 Reserved, always set to zero.
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7.5.2 AHB to APBX Bridge Control Register 1 (HW_APBX_CTRL1)

The APBX CTRL 1 provides channel complete IRQ status of the AHB to APBX bridge
and DMA.

HW_APBX_CTRL1: 0x010

HW_APBX_CTRL1_SET: 0x014

HW_APBX_CTRL1_CLR: 0x018

HW_APBX_CTRL1_TOG: 0x01C

This register contains the per channel interrupt status bits. Each channel has a dedicated
interrupt vector in the vectored interrupt controller.

EXAMPLE

BF_WR(APBX_CTRL1, CH5_CMDCMPLT_IRQ, 0);  // use bitfield write macro
BF_APBX_CTRL1.CH5_CMDCMPLT_IRQ = 0;      // or, assign to register struct s bitfield
         

Address: 8002_4000h base + 10h offset = 8002_4010h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

C
H

15
_

C
M

D
C

M
P

LT
_I

R
Q

_
E

N
C

H
14

_
C

M
D

C
M

P
LT

_I
R

Q
_

E
N

C
H

13
_

C
M

D
C

M
P

LT
_I

R
Q

_
E

N
C

H
12

_
C

M
D

C
M

P
LT

_I
R

Q
_

E
N

C
H

11
_

C
M

D
C

M
P

LT
_I

R
Q

_
E

N
C

H
10

_
C

M
D

C
M

P
LT

_I
R

Q
_

E
N

C
H

9_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

8_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

7_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

6_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

5_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

4_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

3_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

2_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

1_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

C
H

0_
C

M
D

C
M

P
LT

_
IR

Q
_E

N

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

C
H

15
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

14
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

13
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

12
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

11
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

10
_

C
M

D
C

M
P

LT
_I

R
Q

C
H

9_
C

M
D

C
M

P
LT

_
IR

Q

C
H

8_
C

M
D

C
M

P
LT

_
IR

Q

C
H

7_
C

M
D

C
M

P
LT

_
IR

Q

C
H

6_
C

M
D

C
M

P
LT

_
IR

Q

C
H

5_
C

M
D

C
M

P
LT

_
IR

Q

C
H

4_
C

M
D

C
M

P
LT

_
IR

Q

C
H

3_
C

M
D

C
M

P
LT

_
IR

Q

C
H

2_
C

M
D

C
M

P
LT

_
IR

Q

C
H

1_
C

M
D

C
M

P
LT

_
IR

Q

C
H

0_
C

M
D

C
M

P
LT

_
IR

Q

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CTRL1 field descriptions

Field Description

31
CH15_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 15.

Table continues on the next page...
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HW_APBX_CTRL1 field descriptions (continued)

Field Description

30
CH14_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 14.

29
CH13_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 13.

28
CH12_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 12.

27
CH11_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 11.

26
CH10_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 10.

25
CH9_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 9.

24
CH8_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 8.

23
CH7_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 7.

22
CH6_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 6.

21
CH5_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 5.

20
CH4_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 4.

19
CH3_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 3.

Table continues on the next page...
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HW_APBX_CTRL1 field descriptions (continued)

Field Description

18
CH2_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 2.

17
CH1_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 1.

16
CH0_

CMDCMPLT_
IRQ_EN

Setting this bit enables the generation of an interrupt request for APBX DMA Channel 0.

15
CH15_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 15. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

14
CH14_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 14. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

13
CH13_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 13. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

12
CH12_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 12. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

11
CH11_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 11. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

10
CH10_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 10. This sticky bit is set by DMA hardware and reset
by software. It is ANDed with its corresponding enable bit to generate an interrupt.

9
CH9_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 9. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

8
CH8_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 8. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

7
CH7_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 7. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

Table continues on the next page...
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HW_APBX_CTRL1 field descriptions (continued)

Field Description

6
CH6_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 6. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

5
CH5_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 5. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

4
CH4_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 4. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

3
CH3_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 3. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

2
CH2_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 2. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

1
CH1_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 1. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

0
CH0_

CMDCMPLT_
IRQ

Interrupt request status bit for APBX DMA Channel 0. This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit to generate an interrupt.

7.5.3 AHB to APBX Bridge Control and Status Register 2
(HW_APBX_CTRL2)

The APBX CTRL 2 provides channel error interrupts generated by the AHB to APBX
DMA.

HW_APBX_CTRL2: 0x020

HW_APBX_CTRL2_SET: 0x024

HW_APBX_CTRL2_CLR: 0x028

HW_APBX_CTRL2_TOG: 0x02C

This register contains the per channel bus error interrupt status bits and the per channel
completion interrupt enable bits. Each channel has a dedicated interrupt vector in the
vectored interrupt controller.
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Address: 8002_4000h base + 20h offset = 8002_4020h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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R
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R

O
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A
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U
S

C
H
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E

R
R

O
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A
T

U
S

C
H

0_
E

R
R

O
R

_S
T

A
T

U
S

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CTRL2 field descriptions

Field Description

31
CH15_ERROR_

STATUS

Error status bit for APBX DMA Channel 15. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

30
CH14_ERROR_

STATUS

Error status bit for APBX DMA Channel 14. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

29
CH13_ERROR_

STATUS

Error status bit for APBX DMA Channel 13. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

28
CH12_ERROR_

STATUS

Error status bit for APBX DMA Channel 12. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

27
CH11_ERROR_

STATUS

Error status bit for APBX DMA Channel 11. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

26
CH10_ERROR_

STATUS

Error status bit for APBX DMA Channel 10. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

25
CH9_ERROR_

STATUS

Error status bit for APBX DMA Channel 9. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

24
CH8_ERROR_

STATUS

Error status bit for APBX DMA Channel 8. Valid when corresponding Error IRQ is set.

1 - AHB bus error

Table continues on the next page...
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HW_APBX_CTRL2 field descriptions (continued)

Field Description

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

23
CH7_ERROR_

STATUS

Error status bit for APBX DMA Channel 7. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

22
CH6_ERROR_

STATUS

Error status bit for APBX DMA Channel 6. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

21
CH5_ERROR_

STATUS

Error status bit for APBX DMA Channel 5. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

20
CH4_ERROR_

STATUS

Error status bit for APBX DMA Channel 4. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

19
CH3_ERROR_

STATUS

Error status bit for APBX DMA Channel 3. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

18
CH2_ERROR_

STATUS

Error status bit for APBX DMA Channel 2. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

17
CH1_ERROR_

STATUS

Error status bit for APBX DMA Channel 1. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

Table continues on the next page...
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HW_APBX_CTRL2 field descriptions (continued)

Field Description

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

16
CH0_ERROR_

STATUS

Error status bit for APBX DMA Channel 0. Valid when corresponding Error IRQ is set.

1 - AHB bus error

0 - channel early termination.

0x0 TERMINATION µ An early termination from the device causes error IRQ.
0x1 BUS_ERROR µ An AHB bus error causes error IRQ.

15
CH15_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 15. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

14
CH14_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 14. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

13
CH13_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 13. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

12
CH12_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 12. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

11
CH11_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 11. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

10
CH10_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 10. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

9
CH9_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 9. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

8
CH8_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 8. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

7
CH7_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 7. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

6
CH6_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 6. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

5
CH5_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 5. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

4
CH4_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 4. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

3
CH3_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 3. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

Table continues on the next page...

Chapter 7 AHB-to-APBX Bridge with DMA (APBX-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 549



HW_APBX_CTRL2 field descriptions (continued)

Field Description

2
CH2_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 2. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

1
CH1_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 1. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

0
CH0_ERROR_

IRQ

Error interrupt status bit for APBX DMA Channel 0. This sticky bit is set by DMA hardware and reset by
software. It is ORed with the corresponding cmdcmplt irq to generate an irq to ARM.

7.5.4 AHB to APBX Bridge Channel Register
(HW_APBX_CHANNEL_CTRL)

The APBX CHANNEL CTRL provides reset/freeze control of each DMA channel.

HW_APBX_CHANNEL_CTRL: 0x030

HW_APBX_CHANNEL_CTRL_SET: 0x034

HW_APBX_CHANNEL_CTRL_CLR: 0x038

HW_APBX_CHANNEL_CTRL_TOG: 0x03C

This register contains individual channel reset/freeze bits.

Address: 8002_4000h base + 30h offset = 8002_4030h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RESET_CHANNEL FREEZE_CHANNELW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CHANNEL_CTRL field descriptions

Field Description

31°16
RESET_

CHANNEL

Setting a bit in this field causes the DMA controller to take the corresponding channel through its reset
state. The bit is reset after the channel resources are cleared.

0x0001 UART4_RX µ
0x0002 UART4_TX µ
0x0004 SPDIF_TX µ
0x0010 SAIF0 µ
0x0020 SAIF1 µ
0x0040 I2C0 µ
0x0080 I2C1 µ
0x0100 UART0_RX µ
0x0200 UART0_TX µ
0x0400 UART1_RX µ

Table continues on the next page...
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HW_APBX_CHANNEL_CTRL field descriptions (continued)

Field Description

0x0800 UART1_TX µ
0x1000 UART2_RX µ
0x2000 UART2_TX µ
0x4000 UART3_RX µ
0x8000 UART3_TX µ

FREEZE_
CHANNEL

Setting a bit in this field will freeze the DMA channel associated with it. This field is a direct input to the
DMA channel arbiter. When frozen, the channel is deined access to the central DMA resources. Note: 1.
DMA PIO write to associated peripheral is not supported when Freeze bit is to set, and use ARM instead
to configure peripheral. 2. After FREEZE bit is set, no more access, neither AHB access to memory nor
APB access to peripherals, will be allowed by arbiter. But, there might be on-going channel access exactly
when FREEZE bit is set, either INCR8/INCR4/SINGLE AHB access or APB peripheral access, this on-
going access will not be affected by FREEZE bit and will finish as normal. That is to say, setting FREEZE
bit might not freeze channel access immediately, it only freezes further channel access, and you have to
wait a while to freeze channel access completely. To make sure that there is no more access from freezed
channel, channel state machine should be checked by reading channel DEBUG1 register, wait till state
stunk at any of IDLE, READ_REQ, WRITE, or CHAIN_WAIT.

0x0001 UART4_RX µ
0x0002 UART4_TX µ
0x0004 SPDIF_TX µ
0x0010 SAIF0 µ
0x0020 SAIF1 µ
0x0040 I2C0 µ
0x0080 I2C1 µ
0x0100 UART0_RX µ
0x0200 UART0_TX µ
0x0400 UART1_RX µ
0x0800 UART1_TX µ
0x1000 UART2_RX µ
0x2000 UART2_TX µ
0x4000 UART3_RX µ
0x8000 UART3_TX µ

7.5.5 AHB to APBX DMA Device Assignment Register
(HW_APBX_DEVSEL)

This register allows reassignment of the APBX device connected to the DMA Channels.

HW_APBX_DEVSEL: 0x040

HW_APBX_DEVSEL_SET: 0x044

HW_APBX_DEVSEL_CLR: 0x048

HW_APBX_DEVSEL_TOG: 0x04C
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In this chip, apbxdma channel resource is enough for peripherals, so this register is of no
use and reserved.

Address: 8002_4000h base + 40h offset = 8002_4040h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R CH15 CH14 CH13 CH12 CH11 CH10 CH9 CH8

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_DEVSEL field descriptions

Field Description

31°30
CH15

Reserved.

29°28
CH14

Reserved.

27°26
CH13

Reserved.

25°24
CH12

Reserved.

23°22
CH11

Reserved.

21°20
CH10

Reserved.

19°18
CH9

Reserved.

17°16
CH8

Reserved.

15°14
CH7

Reserved.

13°12
CH6

Reserved.

11°10
CH5

Reserved.

9°8
CH4

Reserved.

7°6
CH3

Reserved.

5°4
CH2

Reserved.

3°2
CH1

Reserved.

CH0 Reserved.
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7.5.6 APBX DMA Channel 0 Current Command Address Register
(HW_APBX_CH0_CURCMDAR)

The APBX DMA Channel 0 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 0 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

EXAMPLE

pCurCmd = (hw_apbx_chn_cmd_t *) HW_APBX_CHn_CURCMDAR_RD(0);              // read the whole 
register, since there is only one field
pCurCmd = (hw_apbx_chn_cmd_t *) BF_RDn(APBX_CHn_CURCMDAR, 0, CMD_ADDR);  // or, use multi-
register bitfield read macro
pCurCmd = (hw_apbx_chn_cmd_t *) HW_APBX_CHn_CURCMDAR(0).CMD_ADDR;        // or, assign from 
bitfield of indexed register s struct
         

Address: 8002_4000h base + 100h offset = 8002_4100h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH0_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 0.

7.5.7 APBX DMA Channel 0 Next Command Address Register
(HW_APBX_CH0_NXTCMDAR)

The APBX DMA Channel 0 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 0 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 0 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

EXAMPLE
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HW_APBX_CHn_NXTCMDAR_WR(0, (reg32_t) pCommandTwoStructure);         // write the entire 
register, since there is only one field
BF_WRn(APBX_CHn_NXTCMDAR, 0, (reg32_t) pCommandTwoStructure);       // or, use multi-
register bitfield write macro
HW_APBX_CHn_NXTCMDAR(0).CMD_ADDR = (reg32_t) pCommandTwoStructure;  // or, assign to 
bitfield of indexed register s struct
         

Address: 8002_4000h base + 110h offset = 8002_4110h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH0_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 0.

7.5.8 APBX DMA Channel 0 Command Register
(HW_APBX_CH0_CMD)

The APBX DMA Channel 0 command register specifies the DMA transaction to perform
for the current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

EXAMPLE

hw_apbx_chn_cmd_t  dma_cmd;
dma_cmd.XFER_COUNT = 512;                                // transfer 512 bytes
dma_cmd.COMMAND = BV_APBX_CHn_CMD_COMMAND__DMA_WRITE;  // transfer to system memory from 
peripheral device
dma_cmd.CHAIN = 1;                                     // chain an additional command 
structure on to the list
dma_cmd.IRQONCMPLT = 1;                                // generate an interrupt on 
completion of this command structure
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Address: 8002_4000h base + 120h offset = 8002_4120h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
W

A
IT

4E
N

D
C

M
D

S
E

M
A

P
H

O
R

E

RSVD0

IR
Q

O
N

C
M

P
LT

C
H

A
IN

COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH0_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the UART4
device HW_UARTAPP_DATA. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART, starting with the base PIO
address of the UART4 (HW_UARTAPP_CTRL0) and increment from there. Zero means transfer NO
command words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
ABPX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

Table continues on the next page...

Chapter 7 AHB-to-APBX Bridge with DMA (APBX-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 555



HW_APBX_CH0_CMD field descriptions (continued)

Field Description

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH0_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.9 APBX DMA Channel 0 Buffer Address Register
(HW_APBX_CH0_BAR)

The APBX DMA Channel 0 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

EXAMPLE

hw_apbx_chn_bar_t  dma_data;
dma_data.ADDRESS = (reg32_t) pDataBuffer;
         

Address: 8002_4000h base + 130h offset = 8002_4130h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH0_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.10 APBX DMA Channel 0 Semaphore Register
(HW_APBX_CH0_SEMA)

The APBX DMA Channel 0 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

EXAMPLE

BF_WR(APBX_CHn_SEMA, 0, INCREMENT_SEMA, 2);     // increment semaphore by two
current_sema = BF_RD(APBX_CHn_SEMA, 0, PHORE);  // get instantaneous value
         

Address: 8002_4000h base + 140h offset = 8002_4140h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH0_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.
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7.5.11 AHB to APBX DMA Channel 0 Debug Information
(HW_APBX_CH0_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 0 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 0.

Address: 8002_4000h base + 150h offset = 8002_4150h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
E

Q

B
U

R
S

T

K
IC

K

E
N

D

RSVD2

N
E

X
T

C
M

D
A

D
D

R
V

A
LI

D

R
D

_F
IF

O
_E

M
P

T
Y

R
D

_F
IF

O
_F

U
LL

W
R

_F
IF

O
_E

M
P

T
Y

W
R

_F
IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH0_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 0 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...
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HW_APBX_CH0_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.12 AHB to APBX DMA Channel 0 Debug Information
(HW_APBX_CH0_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
0.

This register allows debug visibility of the APBX DMA Channel 0.

Address: 8002_4000h base + 160h offset = 8002_4160h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH0_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.13 APBX DMA Channel 1 Current Command Address Register
(HW_APBX_CH1_CURCMDAR)

The APBX DMA Channel 1 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 1 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

EXAMPLE

pCurCmd = (hw_apbx_chn_cmd_t *) HW_APBX_CHn_CURCMDAR_RD(1);              // read the whole 
register, since there is only one field
pCurCmd = (hw_apbx_chn_cmd_t *) BF_RDn(APBX_CHn_CURCMDAR, 1, CMD_ADDR);  // or, use multi-
register bitfield read macro
pCurCmd = (hw_apbx_chn_cmd_t *) HW_APBX_CHn_CURCMDAR(1).CMD_ADDR;        // or, assign from 
bitfield of indexed register s struct
         

Address: 8002_4000h base + 170h offset = 8002_4170h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH1_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 1.

7.5.14 APBX DMA Channel 1 Next Command Address Register
(HW_APBX_CH1_NXTCMDAR)

The APBX DMA Channel 1 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.
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APBX DMA Channel 1 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 1 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

EXAMPLE

HW_APBX_CHn_NXTCMDAR_WR(1, (reg32_t) pCommandTwoStructure);         // write the entire 
register, since there is only one field
BF_WRn(APBX_CHn_NXTCMDAR, 1, (reg32_t) pCommandTwoStructure);       // or, use multi-
register bitfield write macro
HW_APBX_CHn_NXTCMDAR(1).CMD_ADDR = (reg32_t) pCommandTwoStructure;  // or, assign to 
bitfield of indexed register s struct
         

Address: 8002_4000h base + 180h offset = 8002_4180h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH1_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 1.

7.5.15 APBX DMA Channel 1 Command Register
(HW_APBX_CH1_CMD)

The APBX DMA Channel 1 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.
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Address: 8002_4000h base + 190h offset = 8002_4190h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
W

A
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A
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COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH1_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the UART4
device HW_UARTAPP_DATA. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the DAC, starting with the base PIO
address of the UART4 (HW_UARTAPP_CTRL1) and increment from there. Zero means transfer NO
command words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

Table continues on the next page...
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HW_APBX_CH1_CMD field descriptions (continued)

Field Description

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH1_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.16 APBX DMA Channel 1 Buffer Address Register
(HW_APBX_CH1_BAR)

The APBX DMA Channel 1 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

EXAMPLE

hw_apbx_chn_bar_t  dma_data;
dma_data.ADDRESS = (reg32_t) pDataBuffer;
         

Address: 8002_4000h base + 1A0h offset = 8002_41A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH1_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.17 APBX DMA Channel 1 Semaphore Register
(HW_APBX_CH1_SEMA)

The APBX DMA Channel 1 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

EXAMPLE

BF_WR(APBX_CHn_SEMA, 1, INCREMENT_SEMA, 2);     // increment semaphore by two
current_sema = BF_RD(APBX_CHn_SEMA, 1, PHORE);  // get instantaneous value
         

Address: 8002_4000h base + 1B0h offset = 8002_41B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH1_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.
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7.5.18 AHB to APBX DMA Channel 1 Debug Information
(HW_APBX_CH1_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 1 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 1.

Address: 8002_4000h base + 1C0h offset = 8002_41C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R
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R
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O
_F
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W
R
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IF
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Y

W
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IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH1_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 1 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...
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HW_APBX_CH1_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.19 AHB to APBX DMA Channel 1 Debug Information
(HW_APBX_CH1_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
1.

This register allows debug visibility of the APBX DMA Channel 1.

Address: 8002_4000h base + 1D0h offset = 8002_41D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH1_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.20 APBX DMA Channel 2 Current Command Address Register
(HW_APBX_CH2_CURCMDAR)

The APBX DMA Channel 2 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 2 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8002_4000h base + 1E0h offset = 8002_41E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH2_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 2.

7.5.21 APBX DMA Channel 2 Next Command Address Register
(HW_APBX_CH2_NXTCMDAR)

The APBX DMA Channel 2 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 2 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 0 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.
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Address: 8002_4000h base + 1F0h offset = 8002_41F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH2_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 2.

7.5.22 APBX DMA Channel 2 Command Register
(HW_APBX_CH2_CMD)

The APBX DMA Channel 2 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 200h offset = 8002_4200h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
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C
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A
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COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH2_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the SPDIF
device. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the SPDIF, starting with the base PIO
address of the SPDIF and incrementing from there. Zero means transfer NO command words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH2_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

Table continues on the next page...
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HW_APBX_CH2_CMD field descriptions (continued)

Field Description

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.23 APBX DMA Channel 2 Buffer Address Register
(HW_APBX_CH2_BAR)

The APBX DMA Channel 2 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 210h offset = 8002_4210h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH2_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.24 APBX DMA Channel 2 Semaphore Register
(HW_APBX_CH2_SEMA)

The APBX DMA Channel 2 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.
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Address: 8002_4000h base + 220h offset = 8002_4220h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH2_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.25 AHB to APBX DMA Channel 2 Debug Information
(HW_APBX_CH2_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 2 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 2.
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Address: 8002_4000h base + 230h offset = 8002_4230h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH2_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBX_CH2_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 2 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
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HW_APBX_CH2_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.26 AHB to APBX DMA Channel 2 Debug Information
(HW_APBX_CH2_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
2.

This register allows debug visibility of the APBX DMA Channel 2.

Address: 8002_4000h base + 240h offset = 8002_4240h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH2_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.27 APBX DMA Channel 3 Current Command Address Register
(HW_APBX_CH3_CURCMDAR)

The APBX DMA Channel 3 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

Because channel 3 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.
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Address: 8002_4000h base + 250h offset = 8002_4250h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH3_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 3.

7.5.28 APBX DMA Channel 3 Next Command Address Register
(HW_APBX_CH3_NXTCMDAR)

The APBX DMA Channel 3 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

Because channel 3 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8002_4000h base + 260h offset = 8002_4260h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH3_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 3.

7.5.29 APBX DMA Channel 3 Command Register
(HW_APBX_CH3_CMD)

The APBX DMA Channel 3 command register specifies the cycle to perform for the
current command chain item.

Because channel 3 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.
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Address: 8002_4000h base + 270h offset = 8002_4270h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
W

A
IT

4E
N

D
C

M
D

S
E

M
A

P
H

O
R

E

RSVD0
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Q

O
N

C
M

P
LT

C
H

A
IN

COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH3_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in assigned
peripheral. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to assigned peripheral, starting with the base
PIO address of the assigned peripheral and increment from there. Zero means transfer NO command
words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

Table continues on the next page...
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HW_APBX_CH3_CMD field descriptions (continued)

Field Description

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH3_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.30 APBX DMA Channel 3 Buffer Address Register
(HW_APBX_CH3_BAR)

The APBX DMA Channel 3 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

Because channel 3 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8002_4000h base + 280h offset = 8002_4280h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH3_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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7.5.31 APBX DMA Channel 3 Semaphore Register
(HW_APBX_CH3_SEMA)

The APBX DMA Channel 3 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 290h offset = 8002_4290h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH3_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.32 AHB to APBX DMA Channel 3 Debug Information
(HW_APBX_CH3_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 3 state machine and
controls. Because channel 3 is not assigned to any peripheral, this register is of no
practical usage and just reserved for compatibility.

Because channel 3 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.
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Address: 8002_4000h base + 2A0h offset = 8002_42A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
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D
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R
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O
_E

M
P

T
Y

R
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IF

O
_F

U
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W
R

_F
IF

O
_E

M
P

T
Y

W
R

_F
IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH3_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBX_CH3_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 3 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.

Table continues on the next page...
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HW_APBX_CH3_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.33 AHB to APBX DMA Channel 3 Debug Information
(HW_APBX_CH3_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
3.

Because channel 3 is not assigned to any peripheral, this register is of no practical usage
and just reserved for compatibility.

Address: 8002_4000h base + 2B0h offset = 8002_42B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH3_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.34 APBX DMA Channel 4 Current Command Address Register
(HW_APBX_CH4_CURCMDAR)

The APBX DMA Channel 4 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 4 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.
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Address: 8002_4000h base + 2C0h offset = 8002_42C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH4_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 4.

7.5.35 APBX DMA Channel 4 Next Command Address Register
(HW_APBX_CH4_NXTCMDAR)

The APBX DMA Channel 4 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 4 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 4 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8002_4000h base + 2D0h offset = 8002_42D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH4_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 4.

7.5.36 APBX DMA Channel 4 Command Register
(HW_APBX_CH4_CMD)

The APBX DMA Channel 4 command register specifies the cycle to perform for the
current command chain item.
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The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 2E0h offset = 8002_42E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1

W
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E

RSVD0
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Q
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C
M

P
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C
H

A
IN

COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH4_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the SAIF0 device. A value of 0 indicates a
64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the SAIF0. Zero means transfer NO
command words

Table continues on the next page...
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HW_APBX_CH4_CMD field descriptions (continued)

Field Description

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH4_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.37 APBX DMA Channel 4 Buffer Address Register
(HW_APBX_CH4_BAR)

The APBX DMA Channel 4 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device associate with this
channel, then the DMA transfer will begin, to or from the buffer pointed to by this
register.
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Address: 8002_4000h base + 2F0h offset = 8002_42F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH4_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.38 APBX DMA Channel 4 Semaphore Register
(HW_APBX_CH4_SEMA)

The APBX DMA Channel 4 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 300h offset = 8002_4300h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH4_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.
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7.5.39 AHB to APBX DMA Channel 4 Debug Information
(HW_APBX_CH4_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 4 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 4.

Address: 8002_4000h base + 310h offset = 8002_4310h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH4_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 4 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...
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HW_APBX_CH4_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.40 AHB to APBX DMA Channel 4 Debug Information
(HW_APBX_CH4_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
4.

This register allows debug visibility of the APBX DMA Channel 4.

Address: 8002_4000h base + 320h offset = 8002_4320h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH4_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.41 APBX DMA Channel 5 Current Command Address Register
(HW_APBX_CH5_CURCMDAR)

The APBX DMA Channel 5 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 5 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8002_4000h base + 330h offset = 8002_4330h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH5_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 5.

7.5.42 APBX DMA Channel 5 Next Command Address Register
(HW_APBX_CH5_NXTCMDAR)

The APBX DMA Channel 5 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 5 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 5 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.
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Address: 8002_4000h base + 340h offset = 8002_4340h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH5_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 5.

7.5.43 APBX DMA Channel 5 Command Register
(HW_APBX_CH5_CMD)

The APBX DMA Channel 5 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 350h offset = 8002_4350h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
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A
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COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH5_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the SAIF1
register. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the SAIF1. Zero means transfer NO
command words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH5_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

Table continues on the next page...
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HW_APBX_CH5_CMD field descriptions (continued)

Field Description

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.44 APBX DMA Channel 5 Buffer Address Register
(HW_APBX_CH5_BAR)

The APBX DMA Channel 5 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 360h offset = 8002_4360h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH5_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.45 APBX DMA Channel 5 Semaphore Register
(HW_APBX_CH5_SEMA)

The APBX DMA Channel 5 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.
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Address: 8002_4000h base + 370h offset = 8002_4370h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH5_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.46 AHB to APBX DMA Channel 5 Debug Information
(HW_APBX_CH5_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 5 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 5.
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Address: 8002_4000h base + 380h offset = 8002_4380h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH5_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBX_CH5_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 5 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.

Table continues on the next page...
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HW_APBX_CH5_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.47 AHB to APBX DMA Channel 5 Debug Information
(HW_APBX_CH5_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
5.

This register allows debug visibility of the APBX DMA Channel 5.

Address: 8002_4000h base + 390h offset = 8002_4390h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH5_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.48 APBX DMA Channel 6 Current Command Address Register
(HW_APBX_CH6_CURCMDAR)

The APBX DMA Channel 6 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 6 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.
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Address: 8002_4000h base + 3A0h offset = 8002_43A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH6_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 6.

7.5.49 APBX DMA Channel 6 Next Command Address Register
(HW_APBX_CH6_NXTCMDAR)

The APBX DMA Channel 6 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 6 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 6 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8002_4000h base + 3B0h offset = 8002_43B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH6_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 6.

7.5.50 APBX DMA Channel 6 Command Register
(HW_APBX_CH6_CMD)

The APBX DMA Channel 6 command register specifies the cycle to perform for the
current command chain item.
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The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 3C0h offset = 8002_43C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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HW_APBX_CH6_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
I2C0 device. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the I2C0 device. Zero means transfer
NO command words

11°10
RSVD1

Reserved, always set to zero.

9
TERMINATEFLUSH

A value of one indicates that the channel will flush out any remainder data in DMA FIFO when
termination occurs. Only appliese for write DMA operation.

8
HALTONTERMINATE

A value of one indicates that the channel will immeditately terminate the current descriptor and halt
the DMA channel if a terminate signal is set. A value of 0 will still cause an immediate terminate of
the channel if the terminate signal is set, but the channel will continue as if the count had been
exhausted, meaning it will honor IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the
current command structure. If the semaphore decrements to zero, then this channel stalls until
software increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH6_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory
(AHB master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

7.5.51 APBX DMA Channel 6 Buffer Address Register
(HW_APBX_CH6_BAR)

The APBX DMA Channel 6 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.
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This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 3D0h offset = 8002_43D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH6_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.52 APBX DMA Channel 6 Semaphore Register
(HW_APBX_CH6_SEMA)

The APBX DMA Channel 6 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 3E0h offset = 8002_43E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH6_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field

Table continues on the next page...
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HW_APBX_CH6_SEMA field descriptions (continued)

Field Description

reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.53 AHB to APBX DMA Channel 6 Debug Information
(HW_APBX_CH6_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 6 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 6.

Address: 8002_4000h base + 3F0h offset = 8002_43F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH6_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 6 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...
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HW_APBX_CH6_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.54 AHB to APBX DMA Channel 6 Debug Information
(HW_APBX_CH6_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
6.

This register allows debug visibility of the APBX DMA Channel 6.

Address: 8002_4000h base + 400h offset = 8002_4400h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chapter 7 AHB-to-APBX Bridge with DMA (APBX-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 605



HW_APBX_CH6_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.55 APBX DMA Channel 7 Current Command Address Register
(HW_APBX_CH7_CURCMDAR)

The APBX DMA Channel 7 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 7 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8002_4000h base + 410h offset = 8002_4410h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH7_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for channel 7.

7.5.56 APBX DMA Channel 7 Next Command Address Register
(HW_APBX_CH7_NXTCMDAR)

The APBX DMA Channel 7 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 7 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 7 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.
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Address: 8002_4000h base + 420h offset = 8002_4420h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH7_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for channel 7.

7.5.57 APBX DMA Channel 7 Command Register
(HW_APBX_CH7_CMD)

The APBX DMA Channel 7 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 430h offset = 8002_4430h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH7_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in I2C1
device. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the I2C1 device. Zero means transfer
NO command words

11°10
RSVD1

Reserved, always set to zero.

9
TERMINATEFLUSH

A value of one indicates that the channel will flush out any remainder data in DMA FIFO when
termination occurs. Only appliese for write DMA operation.

8
HALTONTERMINATE

A value of one indicates that the channel will immeditately terminate the current descriptor and halt
the DMA channel if a terminate signal is set. A value of 0 will still cause an immediate terminate of
the channel if the terminate signal is set, but the channel will continue as if the count had been
exhausted, meaning it will honor IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the
current command structure. If the semaphore decrements to zero, then this channel stalls until
software increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBX_CH7_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH7_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory
(AHB master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

7.5.58 APBX DMA Channel 7 Buffer Address Register
(HW_APBX_CH7_BAR)

The APBX DMA Channel 7 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 440h offset = 8002_4440h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH7_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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7.5.59 APBX DMA Channel 7 Semaphore Register
(HW_APBX_CH7_SEMA)

The APBX DMA Channel 7 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 450h offset = 8002_4450h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH7_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.60 AHB to APBX DMA Channel 7 Debug Information
(HW_APBX_CH7_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 7 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 7.
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Address: 8002_4000h base + 460h offset = 8002_4460h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH7_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBX_CH7_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 7 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.

Table continues on the next page...
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HW_APBX_CH7_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.61 AHB to APBX DMA Channel 7 Debug Information
(HW_APBX_CH7_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
7.

This register allows debug visibility of the APBX DMA Channel 7.

Address: 8002_4000h base + 470h offset = 8002_4470h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH7_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.62 APBX DMA Channel 8 Current Command Address Register
(HW_APBX_CH8_CURCMDAR)

The APBX DMA Channel 8 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 8 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.
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Address: 8002_4000h base + 480h offset = 8002_4480h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH8_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 8.

7.5.63 APBX DMA Channel 8 Next Command Address Register
(HW_APBX_CH8_NXTCMDAR)

The APBX DMA Channel 8 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 8 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 8 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8002_4000h base + 490h offset = 8002_4490h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH8_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 8.

7.5.64 APBX DMA Channel 8 Command Register
(HW_APBX_CH8_CMD)

The APBX DMA Channel 8 command register specifies the cycle to perform for the
current command chain item.
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The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 4A0h offset = 8002_44A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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HW_APBX_CH8_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
UART4 device HW_UARTAPP_DATA. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART0, starting with the base
PIO address of the UART0 (HW_UARTAPP_CTRL0). Zero means transfer NO command words

11°10
RSVD1

Reserved, always set to zero.

9
TERMINATEFLUSH

A value of one indicates that the channel will flush out any remainder data in DMA FIFO when
termination occurs. Only appliese for write DMA operation.

8
HALTONTERMINATE

A value of one indicates that the channel will immeditately terminate the current descriptor and halt
the DMA channel if a terminate signal is set. A value of 0 will still cause an immediate terminate of
the channel if the terminate signal is set, but the channel will continue as if the count had been
exhausted, meaning it will honor IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the
current command structure. If the semaphore decrements to zero, then this channel stalls until
software increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH8_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory
(AHB master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

7.5.65 APBX DMA Channel 8 Buffer Address Register
(HW_APBX_CH8_BAR)

The APBX DMA Channel 8 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.
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This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 4B0h offset = 8002_44B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH8_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.66 APBX DMA Channel 8 Semaphore Register
(HW_APBX_CH8_SEMA)

The APBX DMA Channel 8 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 4C0h offset = 8002_44C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH8_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field

Table continues on the next page...
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HW_APBX_CH8_SEMA field descriptions (continued)

Field Description

reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.67 AHB to APBX DMA Channel 8 Debug Information
(HW_APBX_CH8_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 8 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 8.

Address: 8002_4000h base + 4D0h offset = 8002_44D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH8_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 8 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...
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HW_APBX_CH8_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.68 AHB to APBX DMA Channel 8 Debug Information
(HW_APBX_CH8_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
8.

This register allows debug visibility of the APBX DMA Channel 8.

Address: 8002_4000h base + 4E0h offset = 8002_44E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH8_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.69 APBX DMA Channel 9 Current Command Address Register
(HW_APBX_CH9_CURCMDAR)

The APBX DMA Channel 9 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 9 is controlled by a variable sized command structure. This register
points to the command structure currently being executed.

Address: 8002_4000h base + 4F0h offset = 8002_44F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH9_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 9.

7.5.70 APBX DMA Channel 9 Next Command Address Register
(HW_APBX_CH9_NXTCMDAR)

The APBX DMA Channel 9 next command address register points to the next multiword
command to be executed. Commands are threaded on the command address. Set CHAIN
to one to process command lists.

APBX DMA Channel 9 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 9 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.
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Address: 8002_4000h base + 500h offset = 8002_4500h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH9_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 9.

7.5.71 APBX DMA Channel 9 Command Register
(HW_APBX_CH9_CMD)

The APBX DMA Channel 9 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 510h offset = 8002_4510h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH9_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
UART0 device HW_UARTAPP_DATA. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART0, starting with the base
PIO address of the UART0 (HW_UARTAPP_CTRL1). Zero means transfer NO command words

11°10
RSVD1

Reserved, always set to zero.

9
TERMINATEFLUSH

A value of one indicates that the channel will flush out any remainder data in DMA FIFO when
termination occurs. Only appliese for write DMA operation.

8
HALTONTERMINATE

A value of one indicates that the channel will immeditately terminate the current descriptor and halt
the DMA channel if a terminate signal is set. A value of 0 will still cause an immediate terminate of
the channel if the terminate signal is set, but the channel will continue as if the count had been
exhausted, meaning it will honor IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the
current command structure. If the semaphore decrements to zero, then this channel stalls until
software increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

Table continues on the next page...
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HW_APBX_CH9_CMD field descriptions (continued)

Field Description

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH9_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory
(AHB master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

7.5.72 APBX DMA Channel 9 Buffer Address Register
(HW_APBX_CH9_BAR)

The APBX DMA Channel 9 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 520h offset = 8002_4520h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH9_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.
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7.5.73 APBX DMA Channel 9 Semaphore Register
(HW_APBX_CH9_SEMA)

The APBX DMA Channel 9 semaphore register is used to synchronize between the CPU
instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 530h offset = 8002_4530h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH9_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.74 AHB to APBX DMA Channel 9 Debug Information
(HW_APBX_CH9_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 9 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 9.
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Address: 8002_4000h base + 540h offset = 8002_4540h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH9_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

626 Freescale Semiconductor, Inc.



HW_APBX_CH9_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 9 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.

Table continues on the next page...
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HW_APBX_CH9_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.75 AHB to APBX DMA Channel 9 Debug Information
(HW_APBX_CH9_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
9.

This register allows debug visibility of the APBX DMA Channel 9.

Address: 8002_4000h base + 550h offset = 8002_4550h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH9_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.76 APBX DMA Channel 10 Current Command Address Register
(HW_APBX_CH10_CURCMDAR)

The APBX DMA Channel 10 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 10 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.
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Address: 8002_4000h base + 560h offset = 8002_4560h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH10_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 10.

7.5.77 APBX DMA Channel 10 Next Command Address Register
(HW_APBX_CH10_NXTCMDAR)

The APBX DMA Channel 10 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBX DMA Channel 10 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 10 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8002_4000h base + 570h offset = 8002_4570h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH10_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 10.

7.5.78 APBX DMA Channel 10 Command Register
(HW_APBX_CH10_CMD)

The APBX DMA Channel 10 command register specifies the cycle to perform for the
current command chain item.
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The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 580h offset = 8002_4580h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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HW_APBX_CH10_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
UART1 device HW_UARTAPP_DATA register. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART1, starting with the base
PIO address of the UART1 (HW_UARTAPP_CTRL0) and increment from there. Zero means
transfer NO command words

11°10
RSVD1

Reserved, always set to zero.

9
TERMINATEFLUSH

A value of one indicates that the channel will flush out any remainder data in DMA FIFO when
termination occurs. Only appliese for write DMA operation.

8
HALTONTERMINATE

A value of one indicates that the channel will immeditately terminate the current descriptor and halt
the DMA channel if a terminate signal is set. A value of 0 will still cause an immediate terminate of
the channel if the terminate signal is set, but the channel will continue as if the count had been
exhausted, meaning it will honor IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the
current command structure. If the semaphore decrements to zero, then this channel stalls until
software increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH10_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory
(AHB master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

7.5.79 APBX DMA Channel 10 Buffer Address Register
(HW_APBX_CH10_BAR)

The APBX DMA Channel 10 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.
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This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 590h offset = 8002_4590h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH10_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.80 APBX DMA Channel 10 Semaphore Register
(HW_APBX_CH10_SEMA)

The APBX DMA Channel 10 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 5A0h offset = 8002_45A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH10_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field

Table continues on the next page...
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HW_APBX_CH10_SEMA field descriptions (continued)

Field Description

reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.81 AHB to APBX DMA Channel 10 Debug Information
(HW_APBX_CH10_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 10 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 10.

Address: 8002_4000h base + 5B0h offset = 8002_45B0h
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH10_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 10 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...
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HW_APBX_CH10_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.82 AHB to APBX DMA Channel 10 Debug Information
(HW_APBX_CH10_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
10.

This register allows debug visibility of the APBX DMA Channel 10.

Address: 8002_4000h base + 5C0h offset = 8002_45C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH10_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.83 APBX DMA Channel 11 Current Command Address Register
(HW_APBX_CH11_CURCMDAR)

The APBX DMA Channel 11 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 11 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.

Address: 8002_4000h base + 5D0h offset = 8002_45D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH11_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 11.

7.5.84 APBX DMA Channel 11 Next Command Address Register
(HW_APBX_CH11_NXTCMDAR)

The APBX DMA Channel 11 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBX DMA Channel 11 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 11 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.
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Address: 8002_4000h base + 5E0h offset = 8002_45E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH11_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 11.

7.5.85 APBX DMA Channel 11 Command Register
(HW_APBX_CH11_CMD)

The APBX DMA Channel 11 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 5F0h offset = 8002_45F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
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M

P
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C
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A
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COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH11_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the UART1
device HW_UARTAPP_DATA register. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART1, starting with the base PIO
address of the UART1 (HW_UARTAPP_CTRL1) and increment from there. Zero means transfer NO
command words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH11_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

Table continues on the next page...
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HW_APBX_CH11_CMD field descriptions (continued)

Field Description

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.86 APBX DMA Channel 11 Buffer Address Register
(HW_APBX_CH11_BAR)

The APBX DMA Channel 11 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 600h offset = 8002_4600h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH11_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.87 APBX DMA Channel 11 Semaphore Register
(HW_APBX_CH11_SEMA)

The APBX DMA Channel 11 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.
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Address: 8002_4000h base + 610h offset = 8002_4610h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH11_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.88 AHB to APBX DMA Channel 11 Debug Information
(HW_APBX_CH11_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 11 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 11.
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Address: 8002_4000h base + 620h offset = 8002_4620h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH11_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBX_CH11_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 11 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.

Table continues on the next page...
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HW_APBX_CH11_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.89 AHB to APBX DMA Channel 11 Debug Information
(HW_APBX_CH11_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
11.

This register allows debug visibility of the APBX DMA Channel 11.

Address: 8002_4000h base + 630h offset = 8002_4630h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH11_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.90 APBX DMA Channel 12 Current Command Address Register
(HW_APBX_CH12_CURCMDAR)

The APBX DMA Channel 12 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 12 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.
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Address: 8002_4000h base + 640h offset = 8002_4640h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH12_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 12.

7.5.91 APBX DMA Channel 12 Next Command Address Register
(HW_APBX_CH12_NXTCMDAR)

The APBX DMA Channel 12 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBX DMA Channel 12 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 12 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8002_4000h base + 650h offset = 8002_4650h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH12_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 12.

7.5.92 APBX DMA Channel 12 Command Register
(HW_APBX_CH12_CMD)

The APBX DMA Channel 12 command register specifies the cycle to perform for the
current command chain item.
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The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 660h offset = 8002_4660h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH12_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
UART2 device HW_UARTAPP_DATA register. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART2, starting with the base
PIO address of the UART2 (HW_UARTAPP_CTRL0) and increment from there. Zero means
transfer NO command words

11°10
RSVD1

Reserved, always set to zero.

9
TERMINATEFLUSH

A value of one indicates that the channel will flush out any remainder data in DMA FIFO when
termination occurs. Only appliese for write DMA operation.

8
HALTONTERMINATE

A value of one indicates that the channel will immeditately terminate the current descriptor and halt
the DMA channel if a terminate signal is set. A value of 0 will still cause an immediate terminate of
the channel if the terminate signal is set, but the channel will continue as if the count had been
exhausted, meaning it will honor IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the
current command structure. If the semaphore decrements to zero, then this channel stalls until
software increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH12_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory
(AHB master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

7.5.93 APBX DMA Channel 12 Buffer Address Register
(HW_APBX_CH12_BAR)

The APBX DMA Channel 12 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.
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This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 670h offset = 8002_4670h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH12_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.94 APBX DMA Channel 12 Semaphore Register
(HW_APBX_CH12_SEMA)

The APBX DMA Channel 12 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 680h offset = 8002_4680h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH12_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field

Table continues on the next page...
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HW_APBX_CH12_SEMA field descriptions (continued)

Field Description

reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.95 AHB to APBX DMA Channel 12 Debug Information
(HW_APBX_CH12_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 12 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 12.

Address: 8002_4000h base + 690h offset = 8002_4690h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH12_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 12 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...
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HW_APBX_CH12_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.96 AHB to APBX DMA Channel 12 Debug Information
(HW_APBX_CH12_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
12.

This register allows debug visibility of the APBX DMA Channel 12.

Address: 8002_4000h base + 6A0h offset = 8002_46A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH12_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.97 APBX DMA Channel 13 Current Command Address Register
(HW_APBX_CH13_CURCMDAR)

The APBX DMA Channel 13 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 13 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.

Address: 8002_4000h base + 6B0h offset = 8002_46B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH13_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 13.

7.5.98 APBX DMA Channel 13 Next Command Address Register
(HW_APBX_CH13_NXTCMDAR)

The APBX DMA Channel 13 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBX DMA Channel 13 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 13 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.
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Address: 8002_4000h base + 6C0h offset = 8002_46C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH13_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 13.

7.5.99 APBX DMA Channel 13 Command Register
(HW_APBX_CH13_CMD)

The APBX DMA Channel 13 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 6D0h offset = 8002_46D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1
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P
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C
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A
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COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH13_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the UART1
device HW_UARTAPP_DATA register. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART2, starting with the base PIO
address of the UART2 (HW_UARTAPP_CTRL1) and increment from there. Zero means transfer NO
command words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH13_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

Table continues on the next page...
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HW_APBX_CH13_CMD field descriptions (continued)

Field Description

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.100 APBX DMA Channel 13 Buffer Address Register
(HW_APBX_CH13_BAR)

The APBX DMA Channel 13 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 6E0h offset = 8002_46E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH13_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.101 APBX DMA Channel 13 Semaphore Register
(HW_APBX_CH13_SEMA)

The APBX DMA Channel 13 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.
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Address: 8002_4000h base + 6F0h offset = 8002_46F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH13_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.102 AHB to APBX DMA Channel 13 Debug Information
(HW_APBX_CH13_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 13 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 13.
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Address: 8002_4000h base + 700h offset = 8002_4700h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R
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Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH13_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBX_CH13_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 13 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.

Table continues on the next page...

Chapter 7 AHB-to-APBX Bridge with DMA (APBX-Bridge-DMA)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 657



HW_APBX_CH13_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.103 AHB to APBX DMA Channel 13 Debug Information
(HW_APBX_CH13_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
13.

This register allows debug visibility of the APBX DMA Channel 13.

Address: 8002_4000h base + 710h offset = 8002_4710h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH13_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.104 APBX DMA Channel 14 Current Command Address Register
(HW_APBX_CH14_CURCMDAR)

The APBX DMA Channel 14 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 14 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.
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Address: 8002_4000h base + 720h offset = 8002_4720h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH14_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 14.

7.5.105 APBX DMA Channel 14 Next Command Address Register
(HW_APBX_CH14_NXTCMDAR)

The APBX DMA Channel 14 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBX DMA Channel 14 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 14 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.

Address: 8002_4000h base + 730h offset = 8002_4730h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH14_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 14.

7.5.106 APBX DMA Channel 14 Command Register
(HW_APBX_CH14_CMD)

The APBX DMA Channel 14 command register specifies the cycle to perform for the
current command chain item.
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The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 740h offset = 8002_4740h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH14_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the
UART3 device HW_UARTAPP_DATA register. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART3, starting with the base
PIO address of the UART3 (HW_UARTAPP_CTRL0) and increment from there. Zero means
transfer NO command words

11°10
RSVD1

Reserved, always set to zero.

9
TERMINATEFLUSH

A value of one indicates that the channel will flush out any remainder data in DMA FIFO when
termination occurs. Only appliese for write DMA operation.

8
HALTONTERMINATE

A value of one indicates that the channel will immeditately terminate the current descriptor and halt
the DMA channel if a terminate signal is set. A value of 0 will still cause an immediate terminate of
the channel if the terminate signal is set, but the channel will continue as if the count had been
exhausted, meaning it will honor IRQONCMPLT, CHAIN, SEMAPHORE, and WAIT4ENDCMD.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the
current command structure. If the semaphore decrements to zero, then this channel stalls until
software increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion
of the current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH14_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory
(AHB master write).

10- read transfer

11- reserved

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command
before any DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer
from the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer
to the peripheral for the specified number of bytes.

7.5.107 APBX DMA Channel 14 Buffer Address Register
(HW_APBX_CH14_BAR)

The APBX DMA Channel 14 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.
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This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 750h offset = 8002_4750h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH14_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.108 APBX DMA Channel 14 Semaphore Register
(HW_APBX_CH14_SEMA)

The APBX DMA Channel 14 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.

Address: 8002_4000h base + 760h offset = 8002_4760h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH14_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field

Table continues on the next page...
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HW_APBX_CH14_SEMA field descriptions (continued)

Field Description

reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.109 AHB to APBX DMA Channel 14 Debug Information
(HW_APBX_CH14_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 14 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 14.

Address: 8002_4000h base + 770h offset = 8002_4770h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
E

Q

B
U

R
S

T

K
IC

K

E
N

D

RSVD2

N
E

X
T

C
M

D
A

D
D

R
V

A
LI

D

R
D

_F
IF

O
_E

M
P

T
Y

R
D

_F
IF

O
_F

U
LL

W
R

_F
IF

O
_E

M
P

T
Y

W
R

_F
IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH14_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 14 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.

Table continues on the next page...

Programmable Registers

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

664 Freescale Semiconductor, Inc.



HW_APBX_CH14_DEBUG1 field descriptions (continued)

Field Description

0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a
command.

0x04 XFER_DECODE µ The state machine processes the descriptor command field in this
state and branches accordingly.

0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.
0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until

the AHB master completes the write to the AHB memory space.
0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively

halts.

7.5.110 AHB to APBX DMA Channel 14 Debug Information
(HW_APBX_CH14_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
14.

This register allows debug visibility of the APBX DMA Channel 14.

Address: 8002_4000h base + 780h offset = 8002_4780h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_APBX_CH14_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.111 APBX DMA Channel 15 Current Command Address Register
(HW_APBX_CH15_CURCMDAR)

The APBX DMA Channel 15 current command address register points to the multiword
command that is currently being executed. Commands are threaded on the command
address.

APBX DMA Channel 15 is controlled by a variable sized command structure. This
register points to the command structure currently being executed.

Address: 8002_4000h base + 790h offset = 8002_4790h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDR

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH15_CURCMDAR field descriptions

Field Description

CMD_ADDR Pointer to command structure currently being processed for Channel 15.

7.5.112 APBX DMA Channel 15 Next Command Address Register
(HW_APBX_CH15_NXTCMDAR)

The APBX DMA Channel 15 next command address register points to the next
multiword command to be executed. Commands are threaded on the command address.
Set CHAIN to one to process command lists.

APBX DMA Channel 15 is controlled by a variable sized command structure. Software
loads this register with the address of the first command structure to process and
increments the Channel 15 semaphore to start processing. This register points to the next
command structure to be executed when the current command is completed.
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Address: 8002_4000h base + 7A0h offset = 8002_47A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMD_ADDRW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH15_NXTCMDAR field descriptions

Field Description

CMD_ADDR Pointer to next command structure for Channel 15.

7.5.113 APBX DMA Channel 15 Command Register
(HW_APBX_CH15_CMD)

The APBX DMA Channel 15 command register specifies the cycle to perform for the
current command chain item.

The command register controls the overall operation of each DMA command for this
channel. It includes the number of bytes to transfer to or from the device, the number of
APB PIO command words included with this command structure, whether to interrupt at
command completion, whether to chain an additional command to the end of this one and
whether this transfer is a read or write DMA transfer.

Address: 8002_4000h base + 7B0h offset = 8002_47B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R XFER_COUNT

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R CMDWORDS RSVD1

W
A

IT
4E

N
D

C
M

D

S
E

M
A

P
H

O
R

E

RSVD0

IR
Q

O
N

C
M

P
LT

C
H

A
IN

COMMAND

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH15_CMD field descriptions

Field Description

31°16
XFER_COUNT

This field indicates the number of bytes to transfer to or from the appropriate PIO register in the UART3
device HW_UARTAPP_DATA register. A value of 0 indicates a 64 KBytes transfer.

15°12
CMDWORDS

This field indicates the number of command words to send to the UART3, starting with the base PIO
address of the UART3 (HW_UARTAPP_CTRL1) and increment from there. Zero means transfer NO
command words

11°8
RSVD1

Reserved, always set to zero.

7
WAIT4ENDCMD

A value of one indicates that the channel will wait for the end of command signal to be sent from the
APBX device to the DMA before starting the next DMA command.

6
SEMAPHORE

A value of one indicates that the channel will decrement its semaphore at the completion of the current
command structure. If the semaphore decrements to zero, then this channel stalls until software
increments it again.

5°4
RSVD0

Reserved, always set to zero.

3
IRQONCMPLT

A value of one indicates that the channel will cause its interrupt status bit to be set upon completion of the
current command, i.e. after the DMA transfer is complete.

2
CHAIN

A value of one indicates that another command is chained onto the end of the current command
structure. At the completion of the current command, this channel will follow the pointer in
HW_APBX_CH15_CMDAR to find the next command.

COMMAND This bitfield indicates the type of current command:

00- NO DMA TRANSFER

01- write transfers, i.e. data sent from the APBX device (APB PIO Read) to the system memory (AHB
master write).

10- read transfer

11- reserved

Table continues on the next page...
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HW_APBX_CH15_CMD field descriptions (continued)

Field Description

0x0 NO_DMA_XFER µ Perform any requested PIO word transfers but terminate command before any
DMA transfer.

0x1 DMA_WRITE µ Perform any requested PIO word transfers and then perform a DMA transfer from
the peripheral for the specified number of bytes.

0x2 DMA_READ µ Perform any requested PIO word transfers and then perform a DMA transfer to the
peripheral for the specified number of bytes.

7.5.114 APBX DMA Channel 15 Buffer Address Register
(HW_APBX_CH15_BAR)

The APBX DMA Channel 15 buffer address register contains a pointer to the data buffer
for the transfer. For immediate forms, the data is taken from this register. This is a byte
address which means transfers can start on any byte boundary.

This register holds a pointer to the data buffer in system memory. After the command
values have been read into the DMA controller and the device controlled by this channel,
then the DMA transfer will begin, to or from the buffer pointed to by this register.

Address: 8002_4000h base + 7C0h offset = 8002_47C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R ADDRESS

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH15_BAR field descriptions

Field Description

ADDRESS Address of system memory buffer to be read or written over the AHB bus.

7.5.115 APBX DMA Channel 15 Semaphore Register
(HW_APBX_CH15_SEMA)

The APBX DMA Channel 15 semaphore register is used to synchronize between the
CPU instruction stream and the DMA chain processing state.

Each DMA channel has an 8 bit counting semaphore used to synchronize between the
program stream and the DMA chain processing. DMA processing continues until the
DMA attempts to decrement a semaphore which has already reached a value of zero.
When the attempt is made, the DMA channel is stalled until software increments the
semaphore count.
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Address: 8002_4000h base + 7D0h offset = 8002_47D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD2 PHORE RSVD1
INCREMENT_SEMA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH15_SEMA field descriptions

Field Description

31°24
RSVD2

Reserved, always set to zero.

23°16
PHORE

This read-only field shows the current (instantaneous) value of the semaphore counter.

15°8
RSVD1

Reserved, always set to zero.

INCREMENT_
SEMA

The value written to this field is added to the semaphore count in an atomic way such that simultaneous
software adds and DMA hardware substracts happening on the same clock are protected. This bit field
reads back a value of 0x00. Writing a value of 0x02 increments the semaphore count by two, unless the
DMA channel decrements the count on the same clock, then the count is incremented by a net one.

7.5.116 AHB to APBX DMA Channel 15 Debug Information
(HW_APBX_CH15_DEBUG1)

This register gives debug visibility into the APBX DMA Channel 15 state machine and
controls.

This register allows debug visibility of the APBX DMA Channel 15.
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Address: 8002_4000h base + 7E0h offset = 8002_47E0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
E

Q

B
U

R
S

T

K
IC

K

E
N

D
RSVD2

N
E

X
T

C
M

D
A

D
D

R
V

A
LI

D

R
D

_F
IF

O
_E

M
P

T
Y

R
D

_F
IF

O
_F

U
LL

W
R

_F
IF

O
_E

M
P

T
Y

W
R

_F
IF

O
_F

U
LL

RSVD1

W

Reset 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSVD1 STATEMACHINE

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH15_DEBUG1 field descriptions

Field Description

31
REQ

This bit reflects the current state of the DMA Request Signal from the APB device

Table continues on the next page...
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HW_APBX_CH15_DEBUG1 field descriptions (continued)

Field Description

30
BURST

This bit reflects the current state of the DMA Burst Signal from the APB device

29
KICK

This bit reflects the current state of the DMA Kick Signal sent to the APB Device

28
END

This bit reflects the current state of the DMA End Command Signal sent from the APB Device

27°25
RSVD2

Reserved

24
NEXTCMDADDRVALID

This bit reflects the internal bit which indicates whether the channel¾s next command address is
valid.

23
RD_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Read FIFO Empty signal.

22
RD_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Read FIFO Full signal.

21
WR_FIFO_EMPTY

This bit reflects the current state of the DMA Channel¾s Write FIFO Empty signal.

20
WR_FIFO_FULL

This bit reflects the current state of the DMA Channel¾s Write FIFO Full signal.

19°5
RSVD1

Reserved

STATEMACHINE PIO Display of the DMA Channel 15 state machine state.

0x00 IDLE µ This is the idle state of the DMA state machine.
0x01 REQ_CMD1 µ State in which the DMA is waiting to receive the first word of a command.
0x02 REQ_CMD3 µ State in which the DMA is waiting to receive the third word of a command.
0x03 REQ_CMD2 µ State in which the DMA is waiting to receive the second word of a

command.
0x04 XFER_DECODE µ The state machine processes the descriptor command field in this

state and branches accordingly.
0x05 REQ_WAIT µ The state machine waits in this state for the PIO APB cycles to complete.
0x06 REQ_CMD4 µ State in which the DMA is waiting to receive the fourth word of a

command, or waiting to receive the PIO words when PIO count is greater than 1.
0x07 PIO_REQ µ This state determines whether another PIO cycle needs to occur before

starting DMA transfers.
0x08 READ_FLUSH µ During a read transfers, the state machine enters this state waiting for

the last bytes to be pushed out on the APB.
0x09 READ_WAIT µ When an AHB read request occurs, the state machine waits in this state

for the AHB transfer to complete.
0x0C WRITE µ During DMA Write transfers, the state machine waits in this state until the AHB

master arbiter accepts the request from this channel.
0x0D READ_REQ µ During DMA Read transfers, the state machine waits in this state until the

AHB master arbiter accepts the request from this channel.
0x0E CHECK_CHAIN µ Upon completion of the DMA transfers, this state checks the value of

the Chain bit and branches accordingly.
0x0F XFER_COMPLETE µ The state machine goes to this state after the DMA transfers are

complete, and determines what step to take next.
0x15 WAIT_END µ When the Wait for Command End bit is set, the state machine enters this

state until the DMA device indicates that the command is complete.

Table continues on the next page...
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HW_APBX_CH15_DEBUG1 field descriptions (continued)

Field Description

0x1C WRITE_WAIT µ During DMA Write transfers, the state machine waits in this state until
the AHB master completes the write to the AHB memory space.

0x1E CHECK_WAIT µ If the Chain bit is a 0, the state machine enters this state and effectively
halts.

7.5.117 AHB to APBX DMA Channel 15 Debug Information
(HW_APBX_CH15_DEBUG2)

This register gives debug visibility for the APB and AHB byte counts for DMA Channel
15.

This register allows debug visibility of the APBX DMA Channel 15.

Address: 8002_4000h base + 7F0h offset = 8002_47F0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R APB_BYTES AHB_BYTES

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_CH15_DEBUG2 field descriptions

Field Description

31°16
APB_BYTES

This value reflects the current number of APB bytes remaining to be transfered in the current transfer.

AHB_BYTES This value reflects the current number of AHB bytes remaining to be transfered in the current transfer.

7.5.118 APBX Bridge Version Register (HW_APBX_VERSION)

This register always returns a known read value for debug purposes it indicates the
version of the block.

This register indicates the RTL version in use.

EXAMPLE

if (HW_APBX_VERSION.B.MAJOR != 1)
   Error();
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Address: 8002_4000h base + 800h offset = 8002_4800h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R MAJOR MINOR STEP

W

Reset 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_APBX_VERSION field descriptions

Field Description

31°24
MAJOR

Fixed read-only value reflecting the MAJOR field of the RTL version.

23°16
MINOR

Fixed read-only value reflecting the MINOR field of the RTL version.

STEP Fixed read-only value reflecting the stepping of the RTL version.
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Chapter 8
Pin Descriptions

8.1 Pin Descriptions Overview

This chapter provides various views of the pinout for the i.MX28.

µ Pin definitions for the 289-pin BGA are in Pin Definitions for 289-pin BGA

µ Pin sorted by functional groups are in Functional Pin Groups

The pin tables in this chapter include columns with the headings MUX0, MUX1, and
MUX2. These columns refer to the different functions that can be enabled for each
individual pin by programming the pin control registers (HW_PINCTRL_MUXSELx).
For example:

µ Enable the function listed in the "MUX0" column by programming the
BANKx_PINx bit field to 00.

µ Enable the function listed in the "MUX1" column by programming the
BANKx_PINx bit field to 01.

µ Enable the function listed in the "MUX2" column by programming the
BANKx_PINx bit field to 10.

See Pin Control and GPIO Overview for more information.

Table 8-1 lists the abbreviations used in the pin tables in this chapter.

Table 8-1. Nomenclature for Pin Tables

TYPE DESCRIPTION MODULE DESCRIPTION

A Analog pin ADC ADC analog pins

D Digital pin CLOCK Clock pins

Table continues on the next page...
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Table 8-1. Nomenclature for Pin Tables (continued)

TYPE DESCRIPTION MODULE DESCRIPTION

E EMI pin DCDC DC-DC Converter pins

P Power pin EMI External Memory Interface pins

I Input pin ETM Embedded Trace Macrocell

O Output pin GPIO General-Purpose Input/Output pins

I/O Input/output pin GPMI
General-Purpose Media Interface (NAND/ATA/
CMOS) pins

HP Headphone pins

I2C I2C pins

LCDIF LCD Interface pins

LRADC Low-Resolution ADC/Touch-Screen pins

POWER Power pins

PWM Pulse Width Modulator pins

RTC Real-Time Clock pins

SSP Synchronous Serial Port pins

SYSTEM System pins

TIMER Timer/Rotary Encoder pins

UART Either debug or application UART pins

USB USB pins

Note

Almost all digital pins are powered down (that is, high-
impedance) or configured as GPIO input at reset, until
reprogrammed. The only exceptions are TEST
PINS(TESTMODE, DEBUG, JTAG pins). These pins are
always active.

8.2 Pin Definitions for 289-pin BGA
This section includes the following pin information for the 289-pin BGA package:

µ Table 8-2
µ Figure 8-1

Table 8-2. Pin Definitions

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

AUART0_CTS J6 AUART D AUART0_CTS AUART4_RX DUART_RX

Table continues on the next page...
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Table 8-2. Pin Definitions (continued)

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

AUART0_RTS J7 AUART D AUART0_RTS AUART4_TX DUART_TX

AUART0_RX G5 AUART D AUART0_RX I2C0_SCL DUART_CTS

AUART0_TX H5 AUART D AUART0_TX I2C0_SDA DUART_RTS

AUART1_CTS K5 AUART D AUART1_CTS USB0_OVERCURRENT TIMROT_ROTARYA

AUART1_RTS J5 AUART D AUART1_RTS USB0_ID TIMROT_ROTARYB

AUART1_RX L4 AUART D AUART1_RX SSP2_CARD_DETECT PWM_0

AUART1_TX K4 AUART D AUART1_TX SSP3_CARD_DETECT PWM_1

AUART2_CTS H6 AUART D AUART2_CTS I2C1_SCL SAIF1_BITCLK

AUART2_RTS H7 AUART D AUART2_RTS I2C1_SDA SAIF1_LRCLK

AUART2_RX F6 AUART D AUART2_RX SSP3_D1 SSP3_D4

AUART2_TX F5 AUART D AUART2_TX SSP3_D2 SSP3_D5

AUART3_CTS L6 AUART D AUART3_CTS CAN1_TX
ENET0_1588_EVENT1
_OUT

AUART3_RTS K6 AUART D AUART3_RTS CAN1_RX
ENET0_1588_EVENT1
_IN

AUART3_RX M5 AUART D AUART3_RX CAN0_TX
ENET0_1588_EVENT0
_OUT

AUART3_TX L5 AUART D AUART3_TX CAN0_RX
ENET0_1588_EVENT0
_IN

BATTERY A15 DCDC A

DCDC_BATT B15 DCDC A

DCDC_GND A17 DCDC A

DCDC_LN1 B17 DCDC A

DCDC_LP A16 DCDC A

DCDC_VDDA B16 DCDC A

DCDC_VDDD D17 DCDC A

DCDC_VDDIO C17 DCDC A

DEBUG B9
SYSTE

M
D

EMI_A00 U15 EMI E EMI_ADDR0

EMI_A01 U12 EMI E EMI_ADDR1

EMI_A02 U14 EMI E EMI_ADDR2

EMI_A03 T11 EMI E EMI_ADDR3

EMI_A04 U10 EMI E EMI_ADDR4

EMI_A05 R11 EMI E EMI_ADDR5

EMI_A06 R9 EMI E EMI_ADDR6

EMI_A07 N11 EMI E EMI_ADDR7

EMI_A08 U9 EMI E EMI_ADDR8

EMI_A09 P10 EMI E EMI_ADDR9

EMI_A10 U13 EMI E EMI_ADDR10

Table continues on the next page...
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Table 8-2. Pin Definitions (continued)

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

EMI_A11 T10 EMI E EMI_ADDR11

EMI_A12 U11 EMI E EMI_ADDR12

EMI_A13 T9 EMI E EMI_ADDR13

EMI_A14 N10 EMI E EMI_ADDR14

EMI_BA0 T16 EMI E EMI_BA0

EMI_BA1 T12 EMI E EMI_BA1

EMI_BA2 N12 EMI E EMI_BA2

EMI_CASN U16 EMI E EMI_CASN

EMI_CE0N P12 EMI E EMI_CE0N

EMI_CE1N P9 EMI E EMI_CE1N

EMI_CKE T13 EMI E EMI_CKE

EMI_CLK L17 EMI E EMI_CLK

EMI_CLKN L16 EMI E

EMI_D00 N16 EMI E EMI_DATA0

EMI_D01 M13 EMI E EMI_DATA1

EMI_D02 P15 EMI E EMI_DATA2

EMI_D03 N14 EMI E EMI_DATA3

EMI_D04 P13 EMI E EMI_DATA4

EMI_D05 P17 EMI E EMI_DATA5

EMI_D06 L14 EMI E EMI_DATA6

EMI_D07 M17 EMI E EMI_DATA7

EMI_D08 G16 EMI E EMI_DATA8

EMI_D09 H15 EMI E EMI_DATA9

EMI_D10 G14 EMI E EMI_DATA10

EMI_D11 J14 EMI E EMI_DATA11

EMI_D12 H13 EMI E EMI_DATA12

EMI_D13 H17 EMI E EMI_DATA13

EMI_D14 F13 EMI E EMI_DATA14

EMI_D15 F17 EMI E EMI_DATA15

EMI_DDR_OPEN K14 EMI E EMI_DDR_OPEN

EMI_DDR_OPEN
_FB

L15 EMI E
EMI_DDR_OPEN_FE
EDBACK

EMI_DQM0 M15 EMI E EMI_DQM0

EMI_DQM1 F15 EMI E EMI_DQM1

EMI_DQS0 K17 EMI E EMI_DQS0

EMI_DQS0N K16 EMI E

EMI_DQS1 J17 EMI E EMI_DQS1

EMI_DQS1N J16 EMI E

EMI_ODT0 R17 EMI E EMI_ODT0
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Table 8-2. Pin Definitions (continued)

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

EMI_ODT1 T17 EMI E EMI_ODT1

EMI_RASN R16 EMI E EMI_RASN

EMI_VREF0 R14 EMI E

EMI_VREF1 K13 EMI E

EMI_WEN T15 EMI E EMI_WEN

ENET0_COL J4 ENET D ENET0_COL ENET1_TX_EN
ENET0_1588_EVENT3
_OUT

ENET0_CRS J3 ENET D ENET0_CRS ENET1_RX_EN
ENET0_1588_EVENT3
_IN

ENET0_MDC G4 ENET D ENET0_MDC GPMI_CE4N SAIF0_SDATA1

ENET0_MDIO H4 ENET D ENET0_MDIO GPMI_CE5N SAIF0_SDATA2

ENET0_RXD0 H1 ENET D ENET0_RXD0 GPMI_CE7N SAIF1_SDATA2

ENET0_RXD1 H2 ENET D ENET0_RXD1 GPMI_READY4

ENET0_RXD2 J1 ENET D ENET0_RXD2 ENET1_RXD0
ENET0_1588_EVENT0
_OUT

ENET0_RXD3 J2 ENET D ENET0_RXD3 ENET1_RXD1
ENET0_1588_EVENT0
_IN

ENET0_RX_CLK F3 ENET D ENET0_RX_CLK ENET0_RX_ER
ENET0_1588_EVENT2
_IN

ENET0_RX_EN E4 ENET D ENET0_RX_EN GPMI_CE6N SAIF1_SDATA1

ENET0_TXD0 F1 ENET D ENET0_TXD0 GPMI_READY6

ENET0_TXD1 F2 ENET D ENET0_TXD1 GPMI_READY7

ENET0_TXD2 G1 ENET D ENET0_TXD2 ENET1_TXD0
ENET0_1588_EVENT1
_OUT

ENET0_TXD3 G2 ENET D ENET0_TXD3 ENET1_TXD1
ENET0_1588_EVENT1
_IN

ENET0_TX_CLK E3 ENET D ENET0_TX_CLK HSADC_TRIGGER
ENET0_1588_EVENT2
_OUT

ENET0_TX_EN F4 ENET D ENET0_TX_EN GPMI_READY5

ENET_CLK E2 ENET D CLKCTRL_ENET

GPMI_ALE P6 GPMI D GPMI_ALE SSP3_D1 SSP3_D4

GPMI_CE0N N7 GPMI D GPMI_CE0N SSP3_D0

GPMI_CE1N N9 GPMI D GPMI_CE1N SSP3_D3

GPMI_CE2N M7 GPMI D GPMI_CE2N CAN1_TX ENET0_RX_ER

GPMI_CE3N M9 GPMI D GPMI_CE3N CAN1_RX SAIF1_MCLK

GPMI_CLE P7 GPMI D GPMI_CLE SSP3_D2 SSP3_D5

GPMI_D00 U8 GPMI D GPMI_D0 SSP1_D0

GPMI_D01 T8 GPMI D GPMI_D1 SSP1_D1

GPMI_D02 R8 GPMI D GPMI_D2 SSP1_D2

GPMI_D03 U7 GPMI D GPMI_D3 SSP1_D3

GPMI_D04 T7 GPMI D GPMI_D4 SSP1_D4
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Table 8-2. Pin Definitions (continued)

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

GPMI_D05 R7 GPMI D GPMI_D5 SSP1_D5

GPMI_D06 U6 GPMI D GPMI_D6 SSP1_D6

GPMI_D07 T6 GPMI D GPMI_D7 SSP1_D7

GPMI_RDN R6 GPMI D GPMI_RDN SSP3_SCK

GPMI_RDY0 N6 GPMI D GPMI_READY0 SSP1_CARD_DETECT USB0_ID

GPMI_RDY1 N8 GPMI D GPMI_READY1 SSP1_CMD

GPMI_RDY2 M8 GPMI D GPMI_READY2 CAN0_TX ENET0_TX_ER

GPMI_RDY3 L8 GPMI D GPMI_READY3 CAN0_RX HSADC_TRIGGER

GPMI_RESETN L9 GPMI D GPMI_RESETN SSP3_CMD

GPMI_WRN P8 GPMI D GPMI_WRN SSP1_SCK

HSADC0 B14 HSADC A

I2C0_SCL C7 I2C D I2C0_SCL TIMROT_ROTARYA DUART_RX

I2C0_SDA D8 I2C D I2C0_SDA TIMROT_ROTARYB DUART_TX

JTAG_RTCK E14
SYSTE

M
D JTAG_RTCK

JTAG_TCK E11
SYSTE

M
D

JTAG_TDI E12
SYSTE

M
D

JTAG_TDO E13
SYSTE

M
D

JTAG_TMS D12
SYSTE

M
D

JTAG_TRST D14
SYSTE

M
D

LCD_CS P5 LCD D LCD_CS LCD_ENABLE

LCD_D00 K2 LCD D LCD_D0 ETM_DA0

LCD_D01 K3 LCD D LCD_D1 ETM_DA1

LCD_D02 L2 LCD D LCD_D2 ETM_DA2

LCD_D03 L3 LCD D LCD_D3 ETM_DA8 ETM_DA3

LCD_D04 M2 LCD D LCD_D4 ETM_DA9 ETM_DA4

LCD_D05 M3 LCD D LCD_D5 ETM_DA5

LCD_D06 N2 LCD D LCD_D6 ETM_DA6

LCD_D07 P1 LCD D LCD_D7 ETM_DA7

LCD_D08 P2 LCD D LCD_D8 ETM_DA3 ETM_DA8

LCD_D09 P3 LCD D LCD_D9 ETM_DA4 ETM_DA9

LCD_D10 R1 LCD D LCD_D10 ETM_DA10

LCD_D11 R2 LCD D LCD_D11 ETM_DA11

LCD_D12 T1 LCD D LCD_D12 ETM_DA12

LCD_D13 T2 LCD D LCD_D13 ETM_DA13
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Table 8-2. Pin Definitions (continued)

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

LCD_D14 U2 LCD D LCD_D14 ETM_DA14

LCD_D15 U3 LCD D LCD_D15 ETM_DA15

LCD_D16 T3 LCD D LCD_D16 ETM_DA7

LCD_D17 R3 LCD D LCD_D17 ETM_DA6

LCD_D18 U4 LCD D LCD_D18 ETM_DA5

LCD_D19 T4 LCD D LCD_D19 ETM_DA4

LCD_D20 R4 LCD D LCD_D20
ENET1_1588_EVENT2
_OUT

ETM_DA3

LCD_D21 U5 LCD D LCD_D21
ENET1_1588_EVENT2
_IN

ETM_DA2

LCD_D22 T5 LCD D LCD_D22
ENET1_1588_EVENT3
_OUT

ETM_DA1

LCD_D23 R5 LCD D LCD_D23
ENET1_1588_EVENT3
_IN

ETM_DA0

LCD_DOTCLK N1 LCD D LCD_DOTCLK SAIF1_MCLK ETM_TCLK

LCD_ENABLE N5 LCD D LCD_ENABLE

LCD_HSYNC M1 LCD D LCD_HSYNC SAIF1_SDATA1 ETM_TCTL

LCD_RD_E P4 LCD D LCD_RD_E LCD_VSYNC ETM_TCTL

LCD_RESET M6 LCD D LCD_RESET LCD_VSYNC

LCD_RS M4 LCD D LCD_RS LCD_DOTCLK

LCD_VSYNC L1 LCD D LCD_VSYNC SAIF1_SDATA0

LCD_WR_RWN K1 LCD D LCD_WR_RWN LCD_HSYNC ETM_TCLK

LRADC0 C15 LRADC A

LRADC1 C9 LRADC A

LRADC2 C8 LRADC A

LRADC3 D9 LRADC A

LRADC4 D13 LRADC A

LRADC5 D15 LRADC A

LRADC6 C14 LRADC A

PSWITCH A11 DCDC A

PWM0 K7 PWM D PWM_0 I2C1_SCL DUART_RX

PWM1 L7 PWM D PWM_1 I2C1_SDA DUART_TX

PWM2 K8 PWM D PWM_2 USB0_ID USB1_OVERCURRENT

PWM3 E9 PWM D PWM_3

PWM4 E10 PWM D PWM_4

RESETN A14 DCDC A

RTC_XTALI D11 XTAL A

RTC_XTALO C11 XTAL A

SAIF0_BITCLK F7 SAIF D SAIF0_BITCLK PWM_5 AUART4_RX

SAIF0_LRCLK G6 SAIF D SAIF0_LRCLK PWM_4 AUART4_RTS
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Table 8-2. Pin Definitions (continued)

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

SAIF0_MCLK G7 SAIF D SAIF0_MCLK PWM_3 AUART4_CTS

SAIF0_SDATA0 E7 SAIF D SAIF0_SDATA0 PWM_6 AUART4_TX

SAIF1_SDATA0 E8 SAIF D SAIF1_SDATA0 PWM_7 SAIF0_SDATA1

SPDIF D7 SPDIF D SPDIF_TX ENET1_RX_ER

SSP0_CMD A4 SSP D SSP0_CMD

SSP0_DATA0 B6 SSP D SSP0_D0

SSP0_DATA1 C6 SSP D SSP0_D1

SSP0_DATA2 D6 SSP D SSP0_D2

SSP0_DATA3 A5 SSP D SSP0_D3

SSP0_DATA4 B5 SSP D SSP0_D4 SSP2_D0

SSP0_DATA5 C5 SSP D SSP0_D5 SSP2_D3

SSP0_DATA6 D5 SSP D SSP0_D6 SSP2_CMD

SSP0_DATA7 B4 SSP D SSP0_D7 SSP2_SCK

SSP0_DETECT D10 SSP D
SSP0_CARD_DETE
CT

SSP0_SCK A6 SSP D SSP0_SCK

SSP1_CMD C1 SSP D SSP1_CMD SSP2_D2
ENET0_1588_EVENT2
_IN

SSP1_DATA0 D1 SSP D SSP1_D0 SSP2_D6
ENET0_1588_EVENT3
_OUT

SSP1_DATA3 E1 SSP D SSP1_D3 SSP2_D7
ENET0_1588_EVENT3
_IN

SSP1_SCK B1 SSP D SSP1_SCK SSP2_D1
ENET0_1588_EVENT2
_OUT

SSP2_MISO B3 SSP D SSP2_D0 AUART3_RX SAIF1_SDATA1

SSP2_MOSI C3 SSP D SSP2_CMD AUART2_TX SAIF0_SDATA2

SSP2_SCK A3 SSP D SSP2_SCK AUART2_RX SAIF0_SDATA1

SSP2_SS0 C4 SSP D SSP2_D3 AUART3_TX SAIF1_SDATA2

SSP2_SS1 D3 SSP D SSP2_D4 SSP2_D1 USB1_OVERCURRENT

SSP2_SS2 D4 SSP D SSP2_D5 SSP2_D2 USB0_OVERCURRENT

SSP3_MISO B2 SSP D SSP3_D0 AUART4_RTS
ENET1_1588_EVENT1
_OUT

SSP3_MOSI C2 SSP D SSP3_CMD AUART4_RX
ENET1_1588_EVENT0
_IN

SSP3_SCK A2 SSP D SSP3_SCK AUART4_TX
ENET1_1588_EVENT0
_OUT

SSP3_SS0 D2 SSP D SSP3_D3 AUART4_CTS
ENET1_1588_EVENT1
_IN

TESTMODE C10
SYSTE

M
D

USB0DM A10 USB A

USB0DP B10 USB A
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Table 8-2. Pin Definitions (continued)

PIN NAME PIN GROUP
TYP

E
MUX0 MUX1 MUX2

USB1DM B8 USB A

USB1DP A8 USB A

VDD1P5 D16 DCDC A

VDD4P2 A13 DCDC A

VDD5V E17 DCDC A

VDDA1 C13 POWER A

VDDD

G12, G11,
F10, F11,
K12, F12,
G10

POWER P

VDDIO18
G8, F9, F8,
G9

POWER P

VDDIO33
H8, J8, N3,
G3, E6, J9,
J10, A7, E16

POWER P

VDDIO33_EMI N17 POWER P

VDDIO_EMI

P11, R13,
N13, N15,
G17, M12,
M10, G13,
M11, L13,
G15

POWER P

VDDIO_EMIQ K15, J13, R15 POWER P

VDDXTAL C12 POWER A

VSS

E15, L11, A1,
K10, K11,
J11, M14,
H11, U1, H9,
H12, H3, K9,
C16, L10,
H16, J12,
H10, B7, E5,
J15, A9, N4

POWER P

VSSA1 B13 POWER A

VSSA2 B11 POWER A

VSSIO_EMI

F16, R10,
H14, M16,
F14, L12,
P16, U17,
T14, P14,
R12

POWER P

XTALI A12 XTAL A

XTALO B12 XTAL A
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

A VSS VDDIO33 USB1DP VSS USB0DM PSWITCH XTALI VDD4P2 RESETN BATTERY DCDC_LP A

B VSS USB1DM DEBUG USB0DP VSSA2 XTALO VSSA1 HSADC0 B

C I2C0_SCL LRADC2 LRADC1 VDDXTAL VDDA1 LRADC6 LRADC0 VSS C

D SPDIF I2C0_SDA LRADC3 LRADC4 LRADC5 VDD1P5 D

E VSS VDDIO33 PWM3 PWM4 JTAG_TDI VSS VDDIO33 VDD5V E

F VDDIO18 VDDIO18 VDDD VDDD VDDD EMI_D14 EMI_D15 F

G VDDIO33 VDDIO18 VDDIO18 VDDD VDDD VDDD EMI_D10 EMI_D08 G

H VSS VDDIO33 VSS VSS VSS VSS EMI_D12 EMI_D09 VSS EMI_D13 H

J VDDIO33 VDDIO33 VDDIO33 VSS VSS EMI_D11 VSS J

K LCD_D00 LCD_D01 PWM0 PWM2 VSS VSS VSS VDDD K

L LCD_D02 LCD_D03 PWM1 VSS VSS EMI_D06 EMI_CLK L

M LCD_D04 LCD_D05 LCD_RS EMI_D01 VSS EMI_D07 M

N LCD_D06 VDDIO33 VSS EMI_A14 EMI_A07 EMI_BA2 EMI_D03 EMI_D00 N

P LCD_D07 LCD_D08 LCD_D09 LCD_CS EMI_A09 EMI_D04 EMI_D02 EMI_D05 P

R LCD_D10 LCD_D11 LCD_D17 LCD_D20 LCD_D23 EMI_A06 EMI_A05 R

T LCD_D12 LCD_D13 LCD_D16 LCD_D19 LCD_D22 EMI_A13 EMI_A11 EMI_A03 EMI_BA1 EMI_CKE EMI_WEN EMI_BA0 T

U VSS LCD_D14 LCD_D15 LCD_D18 LCD_D21 EMI_A08 EMI_A04 EMI_A12 EMI_A01 EMI_A10 EMI_A02 EMI_A00 U

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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Figure 8-1. Ball Map

8.3 Functional Pin Groups
This section includes the i.MX28 pins listed in tables by function.

Refer to the pin name tables in the previous sections for appropriate package pin
numbers.

1. Table 8-3

2. Table 8-4
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3. Table 8-5

4. Table 8-6

5. Table 8-7

6. Table 8-8

7. Table 8-9

8. Table 8-10

9. Table 8-11

10. Table 8-12

11. Table 8-13

12. Table 8-14

13. Table 8-15

14. Table 8-16

15. Table 8-17

16. Table 8-18

17. Table 8-19

18. Table 8-20

19. Table 8-21

Table 8-3. DCDC

PIN NAME GROUP TYPE DESCRIPTION

VDD1P5 DCDC A 1.5V regulator output for LVDDR2 power supply

DCDC_VDDD DCDC A DCDC output for Digital Core Power w/ typical value of 1.2V

DCDC_LN2 DCDC A DCDC Inductor N 2

DCDC_VDDIO DCDC A DCDC output for I/O Power w/ typical value of 3.3V

DCDC_VDDA DCDC A
DCDC output for analog/DDR2/1.8V IO power w/ typical value of
1.8V

DCDC_LN1 DCDC A DCDC Inductor N 1

DCDC_GND DCDC A DCDC Ground

DCDC_LP DCDC A DCDC Inductor P

DCDC_BATT DCDC A DCDC Battery

VDD4P2_DCDC DCDC A DCDC 4.2V Input

VDD4P2 DCDC A DCDC 4.2V Regulated Output

Table continues on the next page...
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Table 8-3. DCDC (continued)

PIN NAME GROUP TYPE DESCRIPTION

VDD5V DCDC A 5V Power Input

BATTERY DCDC A Battery Input

RESETN DCDC A Chip-wide Reset In

PSWITCH DCDC A Power On / Recovery / Software Visible

Table 8-4. POWER

PIN NAME GROUP TYPE DESCRIPTION

VDDA1 POWER A Analog Power 1

VDDD POWER P

VDDIO18 POWER P

VDDIO33 POWER P

VDDIO33_EMI POWER P Digital I/O Quiet Power 0 / EMI

VDDIO_EMI POWER P

VDDIO_EMIQ POWER P Digital I/O Quiet Power 0 / EMI

VDDXTAL POWER A Crystal Power Filter Capacitor

VSSA1 POWER A Analog Ground 1

VSSA2 POWER A Analog Ground 2

VSSA3 POWER A Analog Ground 3

VSSD POWER P

VSSIO18 POWER P

VSSIO33 POWER P

VSSIO_EMI POWER P

VSSIO_EMIQ POWER P

Table 8-5. Analog application pins

PIN NAME GROUP TYPE DESCRIPTION

HSADC0 HSADC A HSADC

LRADC6 LRADC A LRADC6

LRADC5 LRADC A LRADC5

LRADC4 LRADC A LRADC4

LRADC3 LRADC A LRADC3

LRADC2 LRADC A LRADC2

LRADC1 LRADC A LRADC1

LRADC0 LRADC A LRADC0

USB0DP USB A USB0 Positive Data Line

USB0DM USB A USB0 Negative Data Line

USB1DP USB A USB1 Positive Data Line

Table continues on the next page...

Functional Pin Groups

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

686 Freescale Semiconductor, Inc.



Table 8-5. Analog application pins (continued)

PIN NAME GROUP TYPE DESCRIPTION

USB1DM USB A USB1 Negative Data Line

RTC_XTALI XTAL A 32.768 or 32.0 KHz Xtal In

RTC_XTALO XTAL A 32.768 or 32.0 KHz Xtal Out

XTALO XTAL A 24MHz Crystal Out

XTALI XTAL A 24MHz Crystal In

Table 8-6. AUART

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

SAIF0_SD
ATA0

SAIF D SAIF0 Serial Data0 (stereo) SAIF0_SDATA0 PWM_6 AUART4_TX

SSP2_SC
K

SSP D SSP Serial Clock SSP2_SCK AUART2_RX SAIF0_SDATA1

SSP3_SC
K

SSP D SSP Serial Clock SSP3_SCK AUART4_TX
ENET1_1588_EVE

NT0_OUT

SSP2_MIS
O

SSP D SD/MMC/Data0 / SPI MISO SSP2_D0 AUART3_RX SAIF1_SDATA1

SSP2_SS0 SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP2_D3 AUART3_TX SAIF1_SDATA2

SAIF0_BIT
CLK

SAIF D SAIF0_BITCLK PWM_5 AUART4_RX

SSP3_MIS
O

SSP D SD/MMC/Data0 / SPI MISO SSP3_D0 AUART4_RTS
ENET1_1588_EVE

NT1_OUT

SSP2_MO
SI

SSP D SD/MMC CMD / SPI MOSI SSP2_CMD AUART2_TX SAIF0_SDATA2

AUART2_
RX

AUART D Application UART2 RX AUART2_RX SSP3_D1 SSP3_D4

SSP3_MO
SI

SSP D SD/MMC CMD / SPI MOSI SSP3_CMD AUART4_RX
ENET1_1588_EVE

NT0_IN

SSP3_SS0 SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP3_D3 AUART4_CTS
ENET1_1588_EVE

NT1_IN

SAIF0_MC
LK

SAIF D SAIF0_MCLK PWM_3 AUART4_CTS

SAIF0_LR
CLK

SAIF D SAIF0 Left/Right Clock SAIF0_LRCLK PWM_4 AUART4_RTS

AUART2_
TX

AUART D Application UART2 TX AUART2_TX SSP3_D2 SSP3_D5

AUART2_
RTS

AUART D
Application UART2 RTS Flow
Control

AUART2_RTS I2C1_SDA SAIF1_LRCLK

AUART2_
CTS

AUART D
Application UART2 CTS Flow
Control

AUART2_CTS I2C1_SCL SAIF1_BITCLK

AUART0_
RX

AUART D Application UART0 RX AUART0_RX I2C0_SCL DUART_CTS
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Table 8-6. AUART (continued)

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

AUART0_
RTS

AUART D
Application UART0 RTS Flow
Control

AUART0_RTS AUART4_TX DUART_TX

AUART0_
TX

AUART D Application UART0 TX AUART0_TX I2C0_SDA DUART_RTS

AUART0_
CTS

AUART D
Application UART0 CTS Flow
Control

AUART0_CTS AUART4_RX DUART_RX

AUART1_
RTS

AUART D
Application UART1 RTS Flow
Control

AUART1_RTS USB0_ID
TIMROT_ROTARY

B

AUART3_
RTS

AUART D
Application UART2 RTS Flow
Control

AUART3_RTS CAN1_RX
ENET0_1588_EVE

NT1_IN

AUART1_
CTS

AUART D
Application UART1 CTS Flow
Control

AUART1_CTS
USB0_OVERCURR

ENT
TIMROT_ROTARY

A

AUART1_
TX

AUART D Application UART1 TX AUART1_TX
SSP3_CARD_DET

ECT
PWM_1

AUART3_
TX

AUART D Application UART2 TX AUART3_TX CAN0_RX
ENET0_1588_EVE

NT0_IN

AUART1_
RX

AUART D Application UART1 RX AUART1_RX
SSP2_CARD_DET

ECT
PWM_0

AUART3_
CTS

AUART D
Application UART2 CTS Flow
Control

AUART3_CTS CAN1_TX
ENET0_1588_EVE

NT1_OUT

AUART3_
RX

AUART D Application UART2 RX AUART3_RX CAN0_TX
ENET0_1588_EVE

NT0_OUT

Table 8-7. CAN

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

AUART3_
RTS

AUART D
Application UART2 RTS Flow
Control

AUART3_RTS CAN1_RX
ENET0_1588_EVE

NT1_IN

AUART3_
TX

AUART D Application UART2 TX AUART3_TX CAN0_RX
ENET0_1588_EVE

NT0_IN

AUART3_
CTS

AUART D
Application UART2 CTS Flow
Control

AUART3_CTS CAN1_TX
ENET0_1588_EVE

NT1_OUT

AUART3_
RX

AUART D Application UART2 RX AUART3_RX CAN0_TX
ENET0_1588_EVE

NT0_OUT

GPMI_CE2
N

GPMI D NAND Chip Enable 2 GPMI_CE2N CAN1_TX ENET0_RX_ER

GPMI_RD
Y2

GPMI D NAND2 Ready/Busy# GPMI_READY2 CAN0_TX ENET0_TX_ER

GPMI_CE3
N

GPMI D NAND Chip Enable 3 GPMI_CE3N CAN1_RX SAIF1_MCLK

GPMI_RD
Y3

GPMI D NAND3 Ready/Busy# GPMI_READY3 CAN0_RX HSADC_TRIGGER
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Table 8-8. DUART

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

I2C0_SDA I2C D I2C0 Serial Data I2C0_SDA
TIMROT_ROTARY

B
DUART_TX

I2C0_SCL I2C D I2C0 Serial Clock I2C0_SCL
TIMROT_ROTARY

A
DUART_RX

AUART0_
RX

AUART D Application UART0 RX AUART0_RX I2C0_SCL DUART_CTS

AUART0_
RTS

AUART D
Application UART0 RTS Flow
Control

AUART0_RTS AUART4_TX DUART_TX

AUART0_
TX

AUART D Application UART0 TX AUART0_TX I2C0_SDA DUART_RTS

AUART0_
CTS

AUART D
Application UART0 CTS Flow
Control

AUART0_CTS AUART4_RX DUART_RX

PWM0 PWM D PWM_0 I2C1_SCL DUART_RX

PWM1 PWM D PWM_1 I2C1_SDA DUART_TX

Table 8-9. EMI

PIN NAME GROUP TYPE DESCRIPTION

EMI_A13 EMI E EMI Address 13

EMI_A12 EMI E EMI Address 12

EMI_A08 EMI E EMI Address 8

EMI_A11 EMI E EMI Address 11

EMI_A09 EMI E EMI Address 9

EMI_A07 EMI E EMI Address 7

EMI_A04 EMI E EMI Address 4

EMI_A14 EMI E EMI Address 14

EMI_A06 EMI E EMI Address 6

EMI_A05 EMI E EMI Address 5

EMI_A03 EMI E EMI Address 3

EMI_CE0N EMI E EMI CE0n

EMI_A00 EMI E EMI Address 0

EMI_A02 EMI E EMI Address 2

EMI_A01 EMI E EMI Address 1

EMI_CE1N EMI E EMI CE1n

EMI_A10 EMI E EMI Address 10

EMI_BA1 EMI E EMI Bank Address 1

EMI_BA0 EMI E EMI Bank Address 0

EMI_ODT1 EMI E EMI DDR Byte1 ODT Enable

EMI_ODT0 EMI E EMI DDR Byte0 ODT Enable

EMI_RASN EMI E EMI RASn
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Table 8-9. EMI (continued)

PIN NAME GROUP TYPE DESCRIPTION

EMI_BA2 EMI E EMI Bank Address 2

EMI_CASN EMI E EMI CASn

EMI_WEN EMI E EMI WEn

EMI_CKE EMI E EMI Clock Enable

EMI_D05 EMI E EMI Data 5

EMI_D02 EMI E EMI Data 2

EMI_D03 EMI E EMI Data 3

EMI_D04 EMI E EMI Data 4

EMI_D00 EMI E EMI Data 0

EMI_D01 EMI E EMI Data 1

EMI_DQM0 EMI E EMI DDR Data Mask 0 (Low Byte)

EMI_D06 EMI E EMI Data 6

EMI_D07 EMI E EMI Data 7

EMI_CLK EMI E EMI Clock

EMI_CLKN EMI E EMI Clock Invert

EMI_DQS0 EMI E EMI DDR Data Strobe 0 (Low Byte)

EMI_DQS0N EMI E EMI DDR Data Strobe 0 Invert (Low Byte)

EMI_DQS1 EMI E EMI DDR Data Strobe 1

EMI_DQS1N EMI E EMI DDR Data Strobe 1 Invert

EMI_DDR_OPEN_FB EMI E EMI DDR Echo Gating feedback

EMI_DDR_OPEN EMI E EMI DDR DDR Echo Gating

EMI_D13 EMI E EMI Data 13

EMI_D10 EMI E EMI Data 10

EMI_D11 EMI E EMI Data 11

EMI_D12 EMI E EMI Data 12

EMI_D08 EMI E EMI Data 8

EMI_D09 EMI E EMI Data 9

EMI_D15 EMI E EMI Data 15

EMI_DQM1 EMI E EMI DDR Data Mask 1

EMI_D14 EMI E EMI Data 14

Table 8-10. ENET

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

ENET_CL
K

ENET D reference clock CLK_ENET ENET1_RX_ER

SPDIF SPDIF D SPDIF_TX ENET1_RX_ER

SSP3_SC
K

SSP D SSP Serial Clock SSP3_SCK AUART4_TX
ENET1_1588_EVE

NT0_OUT

Table continues on the next page...
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Table 8-10. ENET (continued)

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

SSP3_MIS
O

SSP D SD/MMC/Data0 / SPI MISO SSP3_D0 AUART4_RTS
ENET1_1588_EVE

NT1_OUT

SSP1_SC
K

SSP D SSP Serial Clock SSP1_SCK SSP2_D1
ENET0_1588_EVE

NT2_OUT

SSP3_MO
SI

SSP D SD/MMC CMD / SPI MOSI SSP3_CMD AUART4_RX
ENET1_1588_EVE

NT0_IN

SSP1_CM
D

SSP D SD/MMC CMD / SPI MOSI SSP1_CMD SSP2_D2
ENET0_1588_EVE

NT2_IN

SSP3_SS0 SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP3_D3 AUART4_CTS
ENET1_1588_EVE

NT1_IN

SSP1_DA
TA0

SSP D SD/MMC/ Data0 / SPI MISO SSP1_D0 SSP2_D6
ENET0_1588_EVE

NT3_OUT

SSP1_DA
TA3

SSP D
SD/MMC/ Data3 / SPI Slave
Select 0

SSP1_D3 SSP2_D7
ENET0_1588_EVE

NT3_IN

ENET0_R
X_EN

ENET D
DataValid/CRS_DV carrier
sense

ENET0_RX_EN GPMI_CE6N SAIF1_SDATA1

ENET0_TX
_CLK

ENET D transmit clock ENET0_TX_CLK HSADC_TRIGGER
ENET0_1588_EVE

NT2_OUT

ENET0_TX
_EN

ENET D Transmit data valid ENET0_TX_EN GPMI_READY5

ENET0_R
X_CLK

ENET D receive clock ENET0_RX_CLK ENET0_RX_ER
ENET0_1588_EVE

NT2_IN

ENET0_TX
D1

ENET D Transmit DATA1 ENET0_TXD1 GPMI_READY7

ENET0_TX
D0

ENET D Transmit DATA0 ENET0_TXD0 GPMI_READY6

ENET0_M
DC

ENET D ENET0_MDC GPMI_CE4N SAIF0_SDATA1

ENET0_TX
D3

ENET D Transmit DATA3 ENET0_TXD3 ENET1_TXD1
ENET0_1588_EVE

NT1_IN

ENET0_TX
D2

ENET D Transmit DATA2 ENET0_TXD2 ENET1_TXD0
ENET0_1588_EVE

NT1_OUT

ENET0_M
DIO

ENET D Management data ENET0_MDIO GPMI_CE5N SAIF0_SDATA2

ENET0_R
XD1

ENET D ENET0_RXD1 GPMI_READY4

ENET0_R
XD0

ENET D Receive DATA0 ENET0_RXD0 GPMI_CE7N SAIF1_SDATA2

ENET0_C
OL

ENET D collision detect ENET0_COL ENET1_TX_EN
ENET0_1588_EVE

NT3_OUT

ENET0_C
RS

ENET D carrier sense ENET0_CRS ENET1_RX_EN
ENET0_1588_EVE

NT3_IN

ENET0_R
XD3

ENET D Receive DATA3 ENET0_RXD3 ENET1_RXD1
ENET0_1588_EVE

NT0_IN
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Table 8-10. ENET (continued)

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

ENET0_R
XD2

ENET D ENET0_RXD2 ENET0_RXD2 ENET1_RXD0
ENET0_1588_EVE

NT0_OUT

AUART3_
RTS

AUART D
Application UART2 RTS Flow
Control

AUART3_RTS CAN1_RX
ENET0_1588_EVE

NT1_IN

AUART3_
TX

AUART D Application UART2 TX AUART3_TX CAN0_RX
ENET0_1588_EVE

NT0_IN

AUART3_
CTS

AUART D
Application UART2 CTS Flow
Control

AUART3_CTS CAN1_TX
ENET0_1588_EVE

NT1_OUT

AUART3_
RX

AUART D Application UART2 RX AUART3_RX CAN0_TX
ENET0_1588_EVE

NT0_OUT

LCD_D20 LCD D LCD Interface Data 20 LCD_D20
ENET1_1588_EVE

NT2_OUT
ETM_DA3

LCD_D23 LCD D LCD Interface Data 23 LCD_D23
ENET1_1588_EVE

NT3_IN
ETM_DA0

LCD_D22 LCD D LCD Interface Data 22 LCD_D22
ENET1_1588_EVE

NT3_OUT
ETM_DA1

LCD_D21 LCD D LCD Interface Data 21 LCD_D21
ENET1_1588_EVE

NT2_IN
ETM_DA2

GPMI_CE2
N

GPMI D NAND Chip Enable 2 GPMI_CE2N CAN1_TX ENET0_RX_ER

GPMI_RD
Y2

GPMI D NAND2 Ready/Busy# GPMI_READY2 CAN0_TX ENET0_TX_ER

Table 8-11. ETM

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

LCD_D01 LCD D LCD Interface Data 01 LCD_D1 ETM_DA1

LCD_D00 LCD D LCD Interface Data 00 LCD_D0 ETM_DA0

LCD_WR_
RWN

LCD D
LCD Interface 6800 R/W_ /
8080 W

LCD_WR_RWN LCD_HSYNC ETM_TCLK

LCD_D03 LCD D LCD Interface Data 03 LCD_D3 ETM_DA8 ETM_DA3

LCD_D02 LCD D LCD Interface Data 02 LCD_D2 ETM_DA2

LCD_D05 LCD D LCD Interface Data 05 LCD_D5 ETM_DA5

LCD_D04 LCD D LCD Interface Data 04 LCD_D4 ETM_DA9 ETM_DA4

LCD_HSY
NC

LCD D LCD0 Horizontal Sync LCD_HSYNC SAIF1_SDATA1 ETM_TCTL

LCD_D06 LCD D LCD Interface Data 06 LCD_D6 ETM_DA6

LCD_DOT
CLK

LCD D LCD Interface DOT clock LCD_DOTCLK SAIF1_MCLK ETM_TCLK

LCD_RD_
E

LCD D
LCD Interface 6800 Enable /
8080 RD

LCD_RD_E LCD_VSYNC ETM_TCTL

LCD_D09 LCD D LCD Interface Data 09 LCD_D9 ETM_DA4 ETM_DA9
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Table 8-11. ETM (continued)

PIN
NAME

GROU
P

TYPE DESCRIPTION MUX0 MUX1 MUX2

LCD_D08 LCD D LCD Interface Data 08 LCD_D8 ETM_DA3 ETM_DA8

LCD_D07 LCD D LCD Interface Data 07 LCD_D7 ETM_DA7

LCD_D17 LCD D LCD Interface Data 17 LCD_D17 ETM_DA6

LCD_D11 LCD D LCD Interface Data 11 LCD_D11 ETM_DA11

LCD_D10 LCD D LCD Interface Data 10 LCD_D10 ETM_DA10

LCD_D16 LCD D LCD Interface Data 16 LCD_D16 ETM_DA7

LCD_D13 LCD D LCD Interface Data 13 LCD_D13 ETM_DA13

LCD_D12 LCD D LCD Interface Data 12 LCD_D12 ETM_DA12

LCD_D14 LCD D LCD Interface Data 14 LCD_D14 ETM_DA14

LCD_D15 LCD D LCD Interface Data 15 LCD_D15 ETM_DA15

LCD_D20 LCD D LCD Interface Data 20 LCD_D20
ENET1_1588_EVE

NT2_OUT
ETM_DA3

LCD_D19 LCD D LCD Interface Data 19 LCD_D19 ETM_DA4

LCD_D18 LCD D LCD Interface Data 18 LCD_D18 ETM_DA5

LCD_D23 LCD D LCD Interface Data 23 LCD_D23
ENET1_1588_EVE

NT3_IN
ETM_DA0

LCD_D22 LCD D LCD Interface Data 22 LCD_D22
ENET1_1588_EVE

NT3_OUT
ETM_DA1

LCD_D21 LCD D LCD Interface Data 21 LCD_D21
ENET1_1588_EVE

NT2_IN
ETM_DA2

Table 8-12. GPMI

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

ENET0_RX_EN ENET D ENET0_RX_EN GPMI_CE6N SAIF1_SDATA1

ENET0_TX_EN ENET D RMII ENET0_TX_EN GPMI_READY5

ENET0_TXD1 ENET D ENET0_TXD1 GPMI_READY7

ENET0_TXD0 ENET D ENET0_TXD0 GPMI_READY6

ENET0_MDC ENET D ENET0_MDC ENET0_MDC GPMI_CE4N SAIF0_SDATA1

ENET0_MDIO ENET D ENET0_MDIO GPMI_CE5N SAIF0_SDATA2

ENET0_RXD1 ENET D Receive DATA1 ENET0_RXD1 GPMI_READY4

ENET0_RXD0 ENET D ENET0_RXD0 GPMI_CE7N SAIF1_SDATA2

GPMI_RDY0 GPMI D NAND0 Ready/Busy# GPMI_READY0
SSP1_CARD_DE

TECT
USB0_ID

GPMI_ALE GPMI D NAND ALE GPMI_ALE SSP3_D1 SSP3_D4

GPMI_RDN GPMI D NAND Read Strobe GPMI_RDN SSP3_SCK

GPMI_D07 GPMI D NAND Data 7 GPMI_D7 SSP1_D7

GPMI_D06 GPMI D NAND Data 6 GPMI_D6 SSP1_D6

GPMI_CE2N GPMI D NAND Chip Enable 2 GPMI_CE2N CAN1_TX ENET0_RX_ER

GPMI_CE0N GPMI D NAND Chip Enable 0 GPMI_CE0N SSP3_D0
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Table 8-12. GPMI (continued)

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

GPMI_CLE GPMI D NAND CLE GPMI_CLE SSP3_D2 SSP3_D5

GPMI_D05 GPMI D NAND Data 5 GPMI_D5 SSP1_D5

GPMI_D04 GPMI D NAND Data 4 GPMI_D4 SSP1_D4

GPMI_D03 GPMI D NAND Data 3 GPMI_D3 SSP1_D3

GPMI_RDY2 GPMI D NAND2 Ready/Busy# GPMI_READY2 CAN0_TX ENET0_TX_ER

GPMI_RDY1 GPMI D NAND1 Ready/Busy# GPMI_READY1 SSP1_CMD

GPMI_WRN GPMI D NAND Write Strobe GPMI_WRN SSP1_SCK

GPMI_D02 GPMI D NAND Data 2 GPMI_D2 SSP1_D2

GPMI_D01 GPMI D NAND Data 1 GPMI_D1 SSP1_D1

GPMI_D00 GPMI D NAND Data 0 GPMI_D0 SSP1_D0

GPMI_RESETN GPMI D NAND Write Protect GPMI_RESETN SSP3_CMD

GPMI_CE3N GPMI D NAND Chip Enable 3 GPMI_CE3N CAN1_RX SAIF1_MCLK

GPMI_CE1N GPMI D NAND Chip Enable 1 GPMI_CE1N SSP3_D3

GPMI_RDY3 GPMI D NAND3 Ready/Busy# GPMI_READY3 CAN0_RX
HSADC_TRIGGE

R

Table 8-13. HSADC

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

ENET0_TX_CLK ENET D ENET0_TX_CLK
HSADC_TRIGGE

R
ENET0_1588_EVENT2

_OUT

GPMI_RDY3 GPMI D
NAND3 Ready/
Busy#

GPMI_READY3 CAN0_RX HSADC_TRIGGER

Table 8-14. I2C

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

I2C0_SDA I2C D I2C0 Serial Data I2C0_SDA
TIMROT_ROT

ARYB
DUART_TX

I2C0_SCL I2C D I2C0 Serial Clock I2C0_SCL
TIMROT_ROT

ARYA
DUART_RX

AUART2_RTS AUART D
Application UART2
RTS Flow Control

AUART2_RTS I2C1_SDA SAIF1_LRCLK

AUART2_CTS AUART D
Application UART2
CTS Flow Control

AUART2_CTS I2C1_SCL
SAIF1_BITCL

K

AUART0_RX AUART D Application UART0 RX AUART0_RX I2C0_SCL DUART_CTS

AUART0_TX AUART D Application UART0 TX AUART0_TX I2C0_SDA DUART_RTS

PWM0 PWM D PWM_0 I2C1_SCL DUART_RX

PWM1 PWM D PWM_1 I2C1_SDA DUART_TX
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Table 8-15. JTAG

PIN NAME GROUP TYPE DESCRIPTION

DEBUG SYSTEM D ARM jtag chain/Boundary scan chain selection

TESTMODE SYSTEM D Test Mode Pin

JTAG_RTCK SYSTEM D JTAG feedback clock (only for ARM ICE)

JTAG_TRST SYSTEM D JTAG Reset

JTAG_TDO SYSTEM D JTAG Serial Data Out

JTAG_TMS SYSTEM D JTAG Test Mode Select

JTAG_TDI SYSTEM D JTAG Serial Data In

JTAG_TCK SYSTEM D JTAG Clock

Table 8-16. LCD

PIN NAME
GROU

P
TYPE DESCRIPTION MUX0 MUX1 MUX2

LCD_D01 LCD D
LCD Interface Data
01

LCD_D1 ETM_DA1

LCD_D00 LCD D
LCD Interface Data
00

LCD_D0 ETM_DA0

LCD_WR_RWN LCD D
LCD Interface 6800
R/W_ / 8080 W

LCD_WR_RWN LCD_HSYNC ETM_TCLK

LCD_D03 LCD D
LCD Interface Data
03

LCD_D3 ETM_DA8 ETM_DA3

LCD_D02 LCD D
LCD Interface Data
02

LCD_D2 ETM_DA2

LCD_VSYNC LCD D
LCD Interface
Vertical Sync

LCD_VSYNC SAIF1_SDATA0

LCD_RS LCD D
LCD Interface
Register Select

LCD_RS LCD_DOTCLK

LCD_D05 LCD D
LCD Interface Data
05

LCD_D5 ETM_DA5

LCD_D04 LCD D
LCD Interface Data
04

LCD_D4 ETM_DA9 ETM_DA4

LCD_HSYNC LCD D
LCD0 Horizontal
Sync

LCD_HSYNC SAIF1_SDATA1 ETM_TCTL

LCD_D06 LCD D
LCD Interface Data
06

LCD_D6 ETM_DA6

LCD_DOTCLK LCD D
LCD Interface DOT
clock

LCD_DOTCLK SAIF1_MCLK ETM_TCLK

LCD_ENABLE LCD D LCD Interface Enable LCD_ENABLE

LCD_RD_E LCD D
LCD Interface 6800
Enable / 8080 RD

LCD_RD_E LCD_VSYNC ETM_TCTL

LCD_D09 LCD D
LCD Interface Data
09

LCD_D9 ETM_DA4 ETM_DA9

LCD_D08 LCD D
LCD Interface Data
08

LCD_D8 ETM_DA3 ETM_DA8
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Table 8-16. LCD (continued)

PIN NAME
GROU

P
TYPE DESCRIPTION MUX0 MUX1 MUX2

LCD_D07 LCD D
LCD Interface Data
07

LCD_D7 ETM_DA7

LCD_D17 LCD D
LCD Interface Data
17

LCD_D17 ETM_DA6

LCD_D11 LCD D
LCD Interface Data
11

LCD_D11 ETM_DA11

LCD_D10 LCD D
LCD Interface Data
10

LCD_D10 ETM_DA10

LCD_D16 LCD D
LCD Interface Data
16

LCD_D16 ETM_DA7

LCD_D13 LCD D
LCD Interface Data
13

LCD_D13 ETM_DA13

LCD_D12 LCD D
LCD Interface Data
12

LCD_D12 ETM_DA12

LCD_D14 LCD D
LCD Interface Data
14

LCD_D14 ETM_DA14

LCD_D15 LCD D
LCD Interface Data
15

LCD_D15 ETM_DA15

LCD_D20 LCD D
LCD Interface Data
20

LCD_D20
ENET1_1588_EVEN

T2_OUT
ETM_DA3

LCD_D19 LCD D
LCD Interface Data
19

LCD_D19 ETM_DA4

LCD_D18 LCD D
LCD Interface Data
18

LCD_D18 ETM_DA5

LCD_CS LCD D
LCD Interface Chip
Select

LCD_CS LCD_ENABLE

LCD_D23 LCD D
LCD Interface Data
23

LCD_D23
ENET1_1588_EVEN

T3_IN
ETM_DA0

LCD_D22 LCD D
LCD Interface Data
22

LCD_D22
ENET1_1588_EVEN

T3_OUT
ETM_DA1

LCD_D21 LCD D
LCD Interface Data
21

LCD_D21
ENET1_1588_EVEN

T2_IN
ETM_DA2

LCD_RESET LCD D
LCD Interface Reset
Out

LCD_RESET LCD_VSYNC

Table 8-17. PWM

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

SAIF1_SDATA0 SAIF D SAIF1 Serial Data0 (stereo) SAIF1_SDATA0 PWM_7 SAIF0_SDATA1

PWM3 PWM D PWM_3

PWM4 PWM D PWM_4

SAIF0_SDATA0 SAIF D SAIF0 Serial Data0 (stereo) SAIF0_SDATA0 PWM_6 AUART4_TX

SAIF0_BITCLK SAIF D SAIF0 BIT clock SAIF0_BITCLK PWM_5 AUART4_RX

SAIF0_MCLK SAIF D SAIF0 Master Clock SAIF0_MCLK PWM_3 AUART4_CTS

Table continues on the next page...
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Table 8-17. PWM (continued)

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

SAIF0_LRCLK SAIF D SAIF0 Left/Right Clock SAIF0_LRCLK PWM_4 AUART4_RTS

PWM0 PWM D PWM_0 I2C1_SCL DUART_RX

AUART1_TX AUART D Application UART1 TX AUART1_TX
SSP3_CARD_DE

TECT
PWM_1

AUART1_RX AUART D Application UART1 RX AUART1_RX
SSP2_CARD_DE

TECT
PWM_0

PWM1 PWM D PWM_1 I2C1_SDA DUART_TX

PWM2 PWM D PWM_2 USB0_ID
USB1_OVERCU

RRENT

Table 8-18. AUDIO(SAIF/SPDIF)

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

SAIF1_SDATA0 SAIF D SAIF1 Serial Data0 (stereo) SAIF1_SDATA0 PWM_7 SAIF0_SDATA1

SAIF0_SDATA0 SAIF D SAIF0 Serial Data0 (stereo) SAIF0_SDATA0 PWM_6 AUART4_TX

SSP2_SCK SSP D SSP Serial Clock SSP2_SCK AUART2_RX SAIF0_SDATA1

SSP2_MISO SSP D SD/MMC/Data0 / SPI MISO SSP2_D0 AUART3_RX SAIF1_SDATA1

SSP2_SS0 SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP2_D3 AUART3_TX SAIF1_SDATA2

SAIF0_BITCLK SAIF D SAIF0_BITCLK PWM_5 AUART4_RX

SSP2_MOSI SSP D
SD/MMC CMD / BS / SPI
MOSI

SSP2_CMD AUART2_TX SAIF0_SDATA2

SAIF0_MCLK SAIF D SAIF0_MCLK PWM_3 AUART4_CTS

SAIF0_LRCLK SAIF D SAIF0 Left/Right Clock SAIF0_LRCLK PWM_4 AUART4_RTS

ENET0_RX_EN ENET D ENET0_RX_EN GPMI_CE6N SAIF1_SDATA1

AUART2_RTS AUART D
Application UART2 RTS Flow
Control

AUART2_RTS I2C1_SDA SAIF1_LRCLK

AUART2_CTS AUART D
Application UART2 CTS Flow
Control

AUART2_CTS I2C1_SCL SAIF1_BITCLK

ENET0_MDC ENET D ENET0_MDC GPMI_CE4N SAIF0_SDATA1

ENET0_MDIO ENET D ENET0_MDIO GPMI_CE5N SAIF0_SDATA2

ENET0_RXD0 ENET D ENET0_RXD0 GPMI_CE7N SAIF1_SDATA2

LCD_VSYNC LCD D LCD Interface Vertical Sync LCD_VSYNC SAIF1_SDATA0

LCD_HSYNC LCD D LCD0 Horizontal Sync LCD_HSYNC SAIF1_SDATA1 ETM_TCTL

LCD_DOTCLK LCD D LCD Interface DOT clock LCD_DOTCLK SAIF1_MCLK ETM_TCLK

GPMI_CE3N GPMI D NAND Chip Enable 3 GPMI_CE3N CAN1_RX SAIF1_MCLK

SPDIF SPDIF D SPDIF_TX ENET1_RX_ER
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Table 8-19. SSP

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

SSP0_DETE
CT

SSP D Removable Card Detect
SSP0_CARD_DE

TECT

SSP0_SCK SSP D SSP Serial Clock SSP0_SCK

SSP0_DATA
0

SSP D SD/MMC/Data0 / SPI MISO SSP0_D0

SSP0_DATA
3

SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP0_D3

SSP0_DATA
4

SSP D
SD/MMC/Data4 / SPI Slave
Select 1

SSP0_D4 SSP2_D0

SSP0_DATA
1

SSP D
SD/MMC/ Data1 / Winbond
Write Protect_

SSP0_D1

SSP0_CMD SSP D SD/MMC CMD / SPI MOSI SSP0_CMD

SSP2_SCK SSP D SSP Serial Clock SSP2_SCK AUART2_RX SAIF0_SDATA1

SSP0_DATA
7

SSP D SD/MMC/Data7 SSP0_D7 SSP2_SCK

SSP0_DATA
5

SSP D
SD/MMC/Data5 / SPI Slave
Select 2

SSP0_D5 SSP2_D3

SSP0_DATA
2

SSP D
SD/MMC/Data2 / Winbond
Hold_

SSP0_D2

SSP3_SCK SSP D SSP Serial Clock SSP3_SCK AUART4_TX
ENET1_1588_EV

ENT0_OUT

SSP2_MISO SSP D SD/MMC/Data0 / SPI MISO SSP2_D0 AUART3_RX SAIF1_SDATA1

SSP2_SS0 SSP D
SD/MMC/Memstick Data3 /
SPI Slave Select 0

SSP2_D3 AUART3_TX SAIF1_SDATA2

SSP0_DATA
6

SSP D SD/MMC/Memstick Data6 SSP0_D6 SSP2_CMD

SSP3_MISO SSP D
SD/MMC/Memstick Data0 /
SPI MISO

SSP3_D0 AUART4_RTS
ENET1_1588_EV

ENT1_OUT

SSP2_MOSI SSP D
SD/MMC CMD / Memstick
BS / SPI MOSI

SSP2_CMD AUART2_TX SAIF0_SDATA2

SSP2_SS2 SSP D
SD/MMC/Memstick Data0 /
SPI MISO

SSP2_D5 SSP2_D2
USB0_OVERCUR

RENT

AUART2_RX AUART D AUART2_RX SSP3_D1 SSP3_D4

SSP1_SCK SSP D SSP Serial Clock SSP1_SCK SSP2_D1
ENET0_1588_EV

ENT2_OUT

SSP3_MOSI SSP D SD/MMC CMD / SPI MOSI SSP3_CMD AUART4_RX
ENET1_1588_EV

ENT0_IN

SSP2_SS1 SSP D
SD/MMC/Data4 / SPI Slave
Select 1

SSP2_D4 SSP2_D1
USB1_OVERCUR

RENT

SSP1_CMD SSP D SD/MMC CMD / SPI MOSI SSP1_CMD SSP2_D2
ENET0_1588_EV

ENT2_IN

SSP3_SS0 SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP3_D3 AUART4_CTS
ENET1_1588_EV

ENT1_IN

SSP1_DATA
0

SSP D SD/MMC/Data0 / SPI MISO SSP1_D0 SSP2_D6
ENET0_1588_EV

ENT3_OUT

Table continues on the next page...
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Table 8-19. SSP (continued)

PIN NAME GROUP TYPE DESCRIPTION MUX0 MUX1 MUX2

SSP1_DATA
3

SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP1_D3 SSP2_D7
ENET0_1588_EV

ENT3_IN

AUART2_TX AUART D Application UART2 TX AUART2_TX SSP3_D2 SSP3_D5

AUART1_TX AUART D Application UART1 TX AUART1_TX
SSP3_CARD_DE

TECT
PWM_1

AUART1_RX AUART D Application UART1 RX AUART1_RX
SSP2_CARD_DE

TECT
PWM_0

GPMI_RDY0 GPMI D NAND0 Ready/Busy# GPMI_READY0
SSP1_CARD_DE

TECT
USB0_ID

GPMI_ALE GPMI D NAND ALE GPMI_ALE SSP3_D1 SSP3_D4

GPMI_RDN GPMI D NAND Read Strobe GPMI_RDN SSP3_SCK

GPMI_D07 GPMI D NAND Data 7 GPMI_D7 SSP1_D7

GPMI_D06 GPMI D NAND Data 6 GPMI_D6 SSP1_D6

GPMI_CE0N GPMI D NAND Chip Enable 0 GPMI_CE0N SSP3_D0

GPMI_CLE GPMI D NAND CLE GPMI_CLE SSP3_D2 SSP3_D5

GPMI_D05 GPMI D NAND Data 5 GPMI_D5 SSP1_D5

GPMI_D04 GPMI D NAND Data 4 GPMI_D4 SSP1_D4

GPMI_D03 GPMI D NAND Data 3 GPMI_D3 SSP1_D3

GPMI_RDY1 GPMI D NAND1 Ready/Busy# GPMI_READY1 SSP1_CMD

GPMI_WRN GPMI D NAND Write Strobe GPMI_WRN SSP1_SCK

GPMI_D02 GPMI D NAND Data 2 GPMI_D2 SSP1_D2

GPMI_D01 GPMI D NAND Data 1 GPMI_D1 SSP1_D1

GPMI_D00 GPMI D NAND Data 0 GPMI_D0 SSP1_D0

GPMI_RESE
TN

GPMI D NAND Write Protect GPMI_RESETN SSP3_CMD

GPMI_CE1N GPMI D NAND Chip Enable 1 GPMI_CE1N SSP3_D3

Table 8-20. TIMROT

PIN NAME
GROU

P
TYPE DESCRIPTION MUX0 MUX1 MUX2

I2C0_SDA I2C D I2C0 Serial Data I2C0_SDA
TIMROT_ROTAR

YB
DUART_TX

I2C0_SCL I2C D I2C0 Serial Clock I2C0_SCL
TIMROT_ROTAR

YA
DUART_RX

AUART1_RTS AUART D
Application UART1 RTS Flow
Control

AUART1_RTS USB0_ID
TIMROT_ROTAR

YB

AUART1_CTS AUART D
Application UART1 CTS Flow
Control

AUART1_CTS
USB0_OVERCUR

RENT
TIMROT_ROTAR

YA

Chapter 8 Pin Descriptions

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 699



Table 8-21. USB

PIN NAME
GROU

P
TYPE DESCRIPTION MUX0 MUX1 MUX2

USB0DP USB A USB0 Positive Data Line

USB0DM USB A USB0 Negative Data Line

USB1DP USB A USB1 Positive Data Line

USB1DM USB A USB1 Negative Data Line

SSP2_SS2 SSP D
SD/MMC/Data3 / SPI Slave
Select 0

SSP2_D5 SSP2_D2
USB0_OVERCUR

RENT

SSP2_SS1 SSP D SD/MMC/Data0 / SPI MISO SSP2_D4 SSP2_D1
USB1_OVERCUR

RENT

AUART1_RTS AUART D
Application UART1 RTS Flow
Control

AUART1_RTS USB0_ID
TIMROT_ROTAR

YB

AUART1_CTS AUART D
Application UART1 CTS Flow
Control

AUART1_CTS
USB0_OVERCUR

RENT
TIMROT_ROTAR

YA

PWM2 PWM D PWM_2 USB0_ID
USB1_OVERCUR

RENT

GPMI_RDY0 GPMI D NAND0 Ready/Busy# GPMI_READY0
SSP1_CARD_DE

TECT
USB0_ID
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Chapter 9
Pin Control and GPIO (PinCtrl)

9.1 Pin Control and GPIO Overview
The i.MX28 digital interface pins have the following features: (In the context of this
chapter, "digital pin" means the standard digital interface pins. This does not include test
pins used for boundary scan control.)

µ The device has seven banks of pins, Banks 0~4 serve as GPIOs. Banks 5 and 6
contain the EMI sixteen data pins and EMI control/address signals, they are not
multiplexed with other functions since all the use cases require at least sixteen bit
external memory.

µ Each GPIO pin has separate control on voltage(1.8 V/3.3 V), Interrupt (trigger type/
polarity).

µ All non-EMI digital pins have selectable output drive strengths as described in Pin
Drive Strength Selection.

µ Each group of EMI data[7:0], data[15:8], control pins and address pins, dual pads
(clk/clkn/dqs#/dqs#n), have selectable output drive strengths.

µ All digital pins have weak internal keepers to minimize power loss due to undriven
pins.

µ All EMI pinsÉ internal keepers can be disabled to allow them to change to a high-
impedance state (as required by some DRAM manufacturers).

µ The following pin interfaces have selectable pull up resistors:

µ SSP data - 47 kÀ

µ SSP command/detect - 10 kÀ
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µ GPMI chip enable - 47 kÀ

µ GPMI ready/busy - 10 kÀ

µ The following pin interfaces are slow transitioning pins with internal Schmidt
Triggers for noise immunity:

µ I2C SCL
µ I2C SDA

9.2 Operation
Each individual digital pin supporting the GPIO operation may be dynamically
programmed at any time to be in one of the following states:

µ High-impedance (for input, three-state, or open-drain applications)

µ Low

µ High

µ Controlled by one to three selectable on-chip peripheral module interfaces, on a pin
by pin basis, as described in GPIO Interface.

All non-EMI digital pins can be programmed for 1.8 or 3.3 V operation. All EMI pads
run at 1.8 V/1.5 V.

Selected pins have pullups that can be configured using register settings. When pullups
are enabled, the pinÉs weak keeper devices are disabled.

Additionally, the state of each pin may be read at any time (no matter how it is
configured), and its drive strength may be configured as described in Pin Drive Strength
Selection.

Each GPIO pin may also be used as an interrupt input and the interrupt trigger type may
be configured to be low level-sensitive, high level-sensitive, rising edge-sensitive, or
falling edge-sensitive.

The following sections show how to use all the features of each pin.

Operation
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PAD

HW_PINCTRL_DRIVEx

OE#

HW_PINCTRL_DINxGPIO Input

HW_PINCTRL_DOUTxGPIO Output

HW_PINCTRL_MUXSELx

10 K  
or
47 K  

Integrated Pull-up (available only on 
certain pins). Enabling the internal 
pull-up disables the Gate Keeper.

EN

HW_PINCTRL_PULLx

Pad Power

Pad Power

HARDWARE_FUNCTION_DOE0

HARDWARE_FUNCTION_DOE1

HARDWARE_FUNCTION_DO0

HARDWARE_FUNCTION_DO1

HARDWARE_FUNCTION_DO2

HW_PINCTRL_DOEx

HARDWARE_FUNCTION_DOE2

HARDWARE_FUNCTION_DI0

HARDWARE_FUNCTION_DI1

HARDWARE_FUNCTION_DI2

HW_PINCTRL_MUXSELx

EN

OUTPUT

INPUT

Gate Keeper.
Note external 47K ( or 
stronger) pull-ups or
pull-downs are needed
to overdrive Gate Keepers

GPIO Output Enable

Drive 
Strength

Figure 9-1. Pad Diagram

9.2.1 Reset Configuration

Out of reset (hardware/software reset), all the pins (except JTAG related) are configured
as GPIO inputs with gate keepers enabled.

Here are some exceptions on general reset behavior:

µ Ethernet pins works differently, they will only reset when power is on. Software reset
will not affect them. This is to make sure that the enet switch can still work during
software reset.

µ EMI pins do not mux with GPIO function. So after reset, configure as GPIO means it
is disabled.

.

9.2.2 Pin Interface Multiplexing

The device is designed for cost sensitive applications. It contains a rich set of specialized
hardware interfaces (mDDR, NAND Flash, LCD panels, many types of insertable media,
and so on), but does not have enough pins to allow use of all signals of all the interfaces

Chapter 9 Pin Control and GPIO (PinCtrl)
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simultaneously. Consequently, a pin multiplexing scheme is used to allow customers to
choose which specialized interfaces to enable for their application. In addition to these
specialized hardware interfaces, the device allows many digital pins to be used as GPIOs.
This capability supports custom interfacing requirements, such as the ability to
communicate with LEDs, digital buttons, and other devices that are not directly supported
by any of the i.MX28 specialized hardware interfaces.

Each pin is connected to one, two, or three specialized hardware interfaces, in addition to
the GPIO function available on banks 0 through 4. The description of each pin in and
contains full details of which specialized hardware interfaces are attached to that pin. For
example, the package pin named PWM0 is shared between the PWM and debug UART
hardware interfaces.

Users define which of the available hardware interfaces controls each pin by writing a
two-bit field for that pin into one of the HW_PINCTRL_MUXSELx registers.

Table 9-1 ° Table 9-2 illustrate the pin multiplexing on the device.

Both 289 and 204 packages have same mux options, but some pins on 289 package are
not available on 204 package and caused those related mux unavailable too. These
unavailable pins for 204-pins package are marked gray on muxreg row in .

µ Table 9-1 shows the color mapping used in the tables.

µ Table 9-2 shows the multiplexing used in both the package.

Table 9-1. Color Mapping for Pin Control Bank Tables

EMI GPIO GPMI LCD SSP ENET USB

ETM DUART AUART I2C PWM SAIF SPDIF JTAG

Table 9-2. Pin Multiplexing for the 289-pin Package
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Table 9-2. Pin Multiplexing for the 289-pin Package (continued)
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Readback registers are never affected by the operation of the HW_PINCTRL_MUXSELx
registers and always sense the actual value on the data pin.

For example, if a pin is programmed to be a GPIO output and then driven high, then any
specialized hardware interfaces that are actively monitoring that pin will read the high
logic value. Conversely, if the pin mux is programmed to give a specialized hardware
interface such as the GPMI block control of a particular pin, the current state of that pin
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can be read through its GPIO read register at any time, even while active GPMI cycles
are in progress. This is not true for the EMI pads that are GPIO capable due to the pad
design.

Because the pin mux configuration is independent for each individual pin, many pins
which are not required for a given active interface can be reused as GPIO pins. For
example, the LCD_RESET pin can be configured and controlled as a GPIO pin, while the
other LCD interface pins are still controlled by the LCDIF.

Banks 5 and 6 are for the EMI only and do not have GPIO capability.

9.2.2.1 Pin Drive Strength Selection

The drive strength for each digital pin can be programmed by setting the bit
corresponding to that pin in one of the HW_PINCTRL_DRIVEx registers. All digital
pins have selectable output drive strengths of 4, 8, and 12 mA, with the following
exceptions:

µ All clock pads have 8 and 16mA drive strength.

µ All EMI pads have 5, 10 and 20 mA drive strengths.

Note

The HW_PINCTRL_DRIVEx registers must be configured prior
to the operation of the pins and cannot be changed mid-course
during active operation. Drive-strength options are provided to
optimize simultaneous switching output (SSO) noise. The
majority of GPIO pins must be programmed in 4-mA mode. For
EMI pins, the weakest mode should be used as long as the
timing is met.

Note

It is recommended that the drive strength of GPMI_RDn and
GPMI_WRn output pins be set to 8 mA. This will reduce the
transition time under heavy loads. Low transition times will be
important when NAND interface read and write cycle times are
below 30 ns. The other GPMI pins may remain at 4 mA, since
their frequency is only up to half that of GPMI_RDn and
GPMI_WRn.
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9.2.2.2 Pin Voltage Selection

Each GPIO (non-EMI) pin can be programmed to operate at either 1.8 V or 3.3 V by
setting the bit corresponding to that pin in one of the HW_PINCTRL_DRIVEx registers.
The EMI pins are capable of running at 1.5/1.8 V depending on the EMI_VDDIO
voltage.

Note

The GPIO pad driver has two PMOS pullup drivers directly
connected to the 1.8 or 3.3-V power supply.

9.2.2.3 Pullup Selection

Several digital pins can be programmed to enable pullups by setting the appropriate bit in
one of the HW_PINCTRL_PULLx registers. Note that enabling the pullup will also
disable the internal gate keeper on that pin. The EMI pads do not have pullup selection,
but do have keeper disable capability.

The pullups are tied to the physical pin pad and not to the function. So, for example, if
the AUART1_TX pullup is enabled, that pullup will be present on the AUART1_TX pin
regardless of what function (AUART1_TX, IR_TX, or SSP1_DATA7) is pin multiplexed
out of that pin.

The table below lists which function (not which pin name), an internal pullup has been
implemented, to assist in the hardware interfacesÉ operation.

Table 9-3. i.MX28 Functions with Pullup Resistors

FUNCTION Type Value
Present on

289BGA
Present on 204-

pins

SSP0_DATA0 Pullup 47K Y Y

SSP0_DATA1 Pullup 47K Y Y

SSP0_DATA2 Pullup 47K Y Y

SSP0_DATA3 Pullup 47K Y Y

SSP0_DATA4 Pullup 47K Y Y

SSP0_DATA5 Pullup 47K Y Y

SSP0_DATA6 Pullup 47K Y Y

SSP0_DATA7 Pullup 47K Y Y

SSP0_CMD Pullup 10K Y Y

SSP0_DETECT Pullup 10K Y Y

SSP1_DATA0 Pullup 47K Y Y

SSP1_DATA1 Pullup 47K Y Y

SSP1_DATA2 Pullup 47K Y Y

Table continues on the next page...
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Table 9-3. i.MX28 Functions with Pullup Resistors (continued)

FUNCTION Type Value
Present on

289BGA
Present on 204-

pins

SSP1_DATA3 Pullup 47K Y Y

SSP1_DATA4 Pullup 47K Y Y

SSP1_DATA5 Pullup 47K Y Y

SSP1_DATA6 Pullup 47K Y Y

SSP1_DATA7 Pullup 47K Y Y

SSP1_CMD Pullup 10K Y Y

SSP1_DETECT Pullup 10K Y Y

SSP2_DATA0 Pullup 47K Y Y

SSP2_DATA1 Pullup 47K Y Y

SSP2_DATA2 Pullup 47K Y Y

SSP2_DATA3 Pullup 47K Y Y

SSP2_DATA4 Pullup 47K Y Y

SSP2_DATA5 Pullup 47K Y Y

SSP2_DATA6 Pullup 47K Y N

SSP2_DATA7 Pullup 47K Y N

SSP2_CMD Pullup 10K Y Y

SSP2_DETECT Pullup 10K Y Y

SSP3_DATA0 Pullup 47K Y Y

SSP3_DATA1 Pullup 47K Y Y

SSP3_DATA2 Pullup 47K Y Y

SSP3_DATA3 Pullup 47K Y Y

SSP3_DATA4 Pullup 47K Y Y

SSP3_DATA5 Pullup 47K Y Y

SSP3_DATA6 Pullup 47K Y N

SSP3_DATA7 Pullup 47K Y N

SSP3_CMD Pullup 10K Y Y

SSP3_DETECT Pullup 10K Y Y

GPMI_CE0N Pullup 47K Y Y

GPMI_CE1N Pullup 47K Y Y

GPMI_CE2N Pullup 47K Y N

GPMI_CE3N Pullup 47K Y N

GPMI_RDY0 Pullup 10K Y Y

GPMI_RDY1 Pullup 10K Y Y

GPMI_RDY2 Pullup 10K Y N

GPMI_RDY3 Pullup 10K Y N
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9.2.3 GPIO Interface

The registers discussed in the following sections exist within each of the three GPIO
banks to configure the chipÉs digital pins. Some pins exist in the 289-pin package only.
The registers that control those pins exist but do not perform any useful function when in
a 204-pin package.

9.2.3.1 Output Operation

Programming and controlling a digital pin as a GPIO output is accomplished by
programming the appropriate bits in four registers, as shown in the figure below.

µ After setting the field in the HW_PINCTRL_MUXSELx to program for GPIO
control, the HW_PINCTRL_DRIVEx register bit is set for the desired drive strength
and pin voltage. Set bits in HW_PINCTRL_PULLx as required to enable pullups.

µ The HW_PINCTRL_DOUTx register bit is then loaded with the level that will
initially be driven on the pin.

µ Finally, the HW_PINCTRL_DOEx register bit is set.

µ Once set, the logic value the HW_PINCTRL_DOUTx bit will be driven on the pin
and the value can be toggled with repeated writes.
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Write to HW_PINCTRL_MUXSELx
register bit to select pin as GPIO.

Write to HW_PINCTRL_DOUTx
register bit to set the output value to

drive on the pin.

Re-write the HW_PINCTRL_DOUTx
register bit to change the value driven

on the pin.

Write to HW_PINCTRL_DOEx
register bit to enable the data value to

be driven on the pin.

Write to HW_PINCTRL_DRIVEx
register bit to set current drive
strength. Set bits in
HW_PINCTRL_PULLx as
required to enable pullups.

Begin

End

Figure 9-2. GPIO Output Setup Flowchart

9.2.3.2 Input Operation

Digital pins in Banks 0~4 may be used as a GPIO input by programming its
HW_PINCTRL_MUXSELx field to 3 to enable GPIO mode, programming its
HW_PINCTRL_DOEx field to 0 to disable output, and then reading from the
HW_PINCTRL_DINx register, as shown in the figure below. Note that because of clock
synchronization issues, the logic levels read from the HW_PINCTRL_DINx registers are
delayed from the pins by several APBX clock cycles.
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Read HW_PINCTRL_DINx register bit
to get the value on the pin.

If applicable, set bits in
HW_PINCTRL_PULLx to enable

internal pull-up resistors.

Begin

End

Write to HW_PINCTRL_MUXSELx
register bit to select pin as GPIO.

Write zero to HW_PINCTRL_DOEx
register bit to ensure pin is selected

as an input.

Figure 9-3. GPIO Input Setup Flowchart

9.2.3.3 Input Interrupt Operation

Programming and controlling a digital pin as a GPIO interrupt input is accomplished by
programming the appropriate bits in six registers, as shown in the figure below.

µ After setting the HW_PINCTRL_MUXSELx register for GPIO, the
HW_PINCTRL_IRQLEVELx and HW_PINCTRL_IRQPOLx registers set the
interrupt trigger mode. A GPIO interrupt pin can be programmed in one of four
trigger detect modes: positive edge, negative edge, positive level, and negative level
triggered.

µ The HW_PINCTRL_IRQSTATx register bit should then be cleared to ensure that
there are no interrupts pending when enabled.
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µ Setting the HW_PINCTRL_PIN2IRQx register bit will then set up the pin to be an
interrupt pin.

µ At this point, if an interrupt event occurs on the pin, it will be sensed and recorded in
the appropriate HW_PINCTRL_IRQSTATx bit.

µ However, the interrupt will not be communicated back to the interrupt collector until
the HW_PINCTRL_IRQENx register bit is enabled.
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Write to HW_PINCTRL_IRQPOLx
register bit to set high or low logic

assertion.

Write to HW_PINCTRL_IRQENx
register bit to enable the interrupt

signal back to the Interrupt collector.

Write to HW_PINCTRL_PIN2IRQx
register bit to enable as an interrupt

pin.

Write zero to
HW_PINCTRL_IRQSTATx register bit

to clear interrupts.

Write to HW_PINCTRL_IRQLEVELx
register bit to set level or edge

assertion.

Begin

End

If applicable, set bits in
HW_PINCTRL_PULLx to enable

internal pull-up resistors.

Write to HW_PINCTRL_MUXSELx
register bit to select pin as GPIO.

Write zero to HW_PINCTRL_DOEx
register bit to ensure pin is selected

as an input.

Figure 9-4. GPIO Interrupt Flowchart

Operation
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The figure below shows the logic diagram for the interrupt-generation circuit.
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Figure 9-5. GPIO Interrupt Generation

9.3 Behavior During Reset
A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically.

ENET pins will not be affected by SFTRST, it only resets when power is on.
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9.4 Pin Control Memory Map/Register Definition

PINCTRL Hardware Register Format Summary

HW_PINCTRL memory map

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8001_8000 PINCTRL Block Control Register (HW_PINCTRL_CTRL) 32 R/W C1F0_0000h 9.4.1/726

8001_8100
PINCTRL Pin Mux Select Register 0
(HW_PINCTRL_MUXSEL0)

32 R/W 0000_FFFFh 9.4.2/727

8001_8110
PINCTRL Pin Mux Select Register 1
(HW_PINCTRL_MUXSEL1)

32 R/W 03FF_FFFFh 9.4.3/729

8001_8120
PINCTRL Pin Mux Select Register 2
(HW_PINCTRL_MUXSEL2)

32 R/W FFFF_FFFFh 9.4.4/732

8001_8130
PINCTRL Pin Mux Select Register 3
(HW_PINCTRL_MUXSEL3)

32 R/W FFFF_FFFFh 9.4.5/734

8001_8140
PINCTRL Pin Mux Select Register 4
(HW_PINCTRL_MUXSEL4)

32 R/W FF3F_FFFFh 9.4.6/737

8001_8150
PINCTRL Pin Mux Select Register 5
(HW_PINCTRL_MUXSEL5)

32 R/W 00FF_0FFFh 9.4.7/740

8001_8160
PINCTRL Pin Mux Select Register 6
(HW_PINCTRL_MUXSEL6)

32 R/W FFFF_FFFFh 9.4.8/742

8001_8170
PINCTRL Pin Mux Select Register 7
(HW_PINCTRL_MUXSEL7)

32 R/W 3FFF_FF3Fh 9.4.9/745

8001_8180
PINCTRL Pin Mux Select Register 8
(HW_PINCTRL_MUXSEL8)

32 R/W FFFF_FFFFh 9.4.10/747

8001_8190
PINCTRL Pin Mux Select Register 9
(HW_PINCTRL_MUXSEL9)

32 R/W 0000_0003h 9.4.11/750

8001_81A0
PINCTRL Pin Mux Select Register 10
(HW_PINCTRL_MUXSEL10)

32 R/W FFFF_FFFFh 9.4.12/751

8001_81B0
PINCTRL Pin Mux Select Register 11
(HW_PINCTRL_MUXSEL11)

32 R/W 0030_FFFFh 9.4.13/754

8001_81C0
PINCTRL Pin Mux Select Register 12
(HW_PINCTRL_MUXSEL12)

32 R/W 3FFF_FFFFh 9.4.14/756

8001_81D0
PINCTRL Pin Mux Select Register 13
(HW_PINCTRL_MUXSEL13)

32 R/W 0003_FFFFh 9.4.15/759

8001_8300
PINCTRL Drive Strength and Voltage Register 0
(HW_PINCTRL_DRIVE0)

32 R/W 4444_4444h 9.4.16/761

8001_8310
PINCTRL Drive Strength and Voltage Register 1
(HW_PINCTRL_DRIVE1)

32 R/W 0000_0000h 9.4.17/764

8001_8320
PINCTRL Drive Strength and Voltage Register 2
(HW_PINCTRL_DRIVE2)

32 R/W 4444_4444h 9.4.18/765

Table continues on the next page...
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HW_PINCTRL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8001_8330
PINCTRL Drive Strength and Voltage Register 3
(HW_PINCTRL_DRIVE3)

32 R/W 0004_4444h 9.4.19/769

8001_8340
PINCTRL Drive Strength and Voltage Register 4
(HW_PINCTRL_DRIVE4)

32 R/W 4444_4444h 9.4.20/771

8001_8350
PINCTRL Drive Strength and Voltage Register 5
(HW_PINCTRL_DRIVE5)

32 R/W 4444_4444h 9.4.21/775

8001_8360
PINCTRL Drive Strength and Voltage Register 6
(HW_PINCTRL_DRIVE6)

32 R/W 4444_4444h 9.4.22/778

8001_8370
PINCTRL Drive Strength and Voltage Register 7
(HW_PINCTRL_DRIVE7)

32 R/W 4444_4444h 9.4.23/782

8001_8380
PINCTRL Drive Strength and Voltage Register 8
(HW_PINCTRL_DRIVE8)

32 R/W 4444_4444h 9.4.24/785

8001_8390
PINCTRL Drive Strength and Voltage Register 9
(HW_PINCTRL_DRIVE9)

32 R/W 4444_0444h 9.4.25/789

8001_83A0
PINCTRL Drive Strength and Voltage Register 10
(HW_PINCTRL_DRIVE10)

32 R/W 0044_4444h 9.4.26/792

8001_83B0
PINCTRL Drive Strength and Voltage Register 11
(HW_PINCTRL_DRIVE11)

32 R/W 0000_4444h 9.4.27/795

8001_83C0
PINCTRL Drive Strength and Voltage Register 12
(HW_PINCTRL_DRIVE12)

32 R/W 4444_4444h 9.4.28/797

8001_83D0
PINCTRL Drive Strength and Voltage Register 13
(HW_PINCTRL_DRIVE13)

32 R/W 4444_4444h 9.4.29/801

8001_83E0
PINCTRL Drive Strength and Voltage Register 14
(HW_PINCTRL_DRIVE14)

32 R/W 4444_0444h 9.4.30/805

8001_83F0
PINCTRL Drive Strength and Voltage Register 15
(HW_PINCTRL_DRIVE15)

32 R/W 0444_4444h 9.4.31/808

8001_8400
PINCTRL Drive Strength and Voltage Register 16
(HW_PINCTRL_DRIVE16)

32 R/W 4444_4444h 9.4.32/811

8001_8410
PINCTRL Drive Strength and Voltage Register 17
(HW_PINCTRL_DRIVE17)

32 R/W 4444_4444h 9.4.33/815

8001_8420
PINCTRL Drive Strength and Voltage Register 18
(HW_PINCTRL_DRIVE18)

32 R/W 0004_0004h 9.4.34/818

8001_8430
PINCTRL Drive Strength and Voltage Register 19
(HW_PINCTRL_DRIVE19)

32 R 0000_0000h 9.4.35/820

8001_8600
PINCTRL Bank 0 Pull Up Resistor Enable Register
(HW_PINCTRL_PULL0)

32 R/W 0000_0000h 9.4.36/821

8001_8610
PINCTRL Bank 1 Pull Up Resistor Enable Register
(HW_PINCTRL_PULL1)

32 R/W 0000_0000h 9.4.37/823

8001_8620
PINCTRL Bank 2 Pull Up Resistor Enable Register
(HW_PINCTRL_PULL2)

32 R/W 0000_0000h 9.4.38/826

8001_8630
PINCTRL Bank 3 Pull Up Resistor Enable Register
(HW_PINCTRL_PULL3)

32 R/W 0000_0000h 9.4.39/828

8001_8640
PINCTRL Bank 4 Pull Up Resistor Enable Register
(HW_PINCTRL_PULL4)

32 R/W 0000_0000h 9.4.40/831

Table continues on the next page...
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HW_PINCTRL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8001_8650
PINCTRL Bank 5 Pad Keeper Disable Register
(HW_PINCTRL_PULL5)

32 R/W 0000_0000h 9.4.41/833

8001_8660
PINCTRL Bank 6 Pad Keeper Disable Register
(HW_PINCTRL_PULL6)

32 R/W 0000_0000h 9.4.42/836

8001_8700
PINCTRL Bank 0 Data Output Register
(HW_PINCTRL_DOUT0)

32 R/W 0000_0000h 9.4.43/838

8001_8710
PINCTRL Bank 1 Data Output Register
(HW_PINCTRL_DOUT1)

32 R/W 0000_0000h 9.4.44/839

8001_8720
PINCTRL Bank 2 Data Output Register
(HW_PINCTRL_DOUT2)

32 R/W 0000_0000h 9.4.45/840

8001_8730
PINCTRL Bank 3 Data Output Register
(HW_PINCTRL_DOUT3)

32 R/W 0000_0000h 9.4.46/840

8001_8740
PINCTRL Bank 4 Data Output Register
(HW_PINCTRL_DOUT4)

32 R/W 0000_0000h 9.4.47/842

8001_8900 PINCTRL Bank 0 Data Input Register (HW_PINCTRL_DIN0) 32 R 0000_0000h 9.4.48/842

8001_8910 PINCTRL Bank 1 Data Input Register (HW_PINCTRL_DIN1) 32 R 0000_0000h 9.4.49/843

8001_8920 PINCTRL Bank 2 Data Input Register (HW_PINCTRL_DIN2) 32 R 0000_0000h 9.4.50/844

8001_8930 PINCTRL Bank 3 Data Input Register (HW_PINCTRL_DIN3) 32 R 0000_0000h 9.4.51/845

8001_8940 PINCTRL Bank 4 Data Input Register (HW_PINCTRL_DIN4) 32 R 0000_0000h 9.4.52/846

8001_8B00
PINCTRL Bank 0 Data Output Enable Register
(HW_PINCTRL_DOE0)

32 R/W 0000_0000h 9.4.53/847

8001_8B10
PINCTRL Bank 1 Data Output Enable Register
(HW_PINCTRL_DOE1)

32 R/W 0000_0000h 9.4.54/847

8001_8B20
PINCTRL Bank 2 Data Output Enable Register
(HW_PINCTRL_DOE2)

32 R/W 0000_0000h 9.4.55/848

8001_8B30
PINCTRL Bank 3 Data Output Enable Register
(HW_PINCTRL_DOE3)

32 R/W 0000_0000h 9.4.56/849

8001_8B40
PINCTRL Bank 4 Data Output Enable Register
(HW_PINCTRL_DOE4)

32 R/W 0000_0000h 9.4.57/850

8001_9000
PINCTRL Bank 0 Interrupt Select Register
(HW_PINCTRL_PIN2IRQ0)

32 R/W 0000_0000h 9.4.58/851

8001_9010
PINCTRL Bank 1 Interrupt Select Register
(HW_PINCTRL_PIN2IRQ1)

32 R/W 0000_0000h 9.4.59/852

8001_9020
PINCTRL Bank 2 Interrupt Select Register
(HW_PINCTRL_PIN2IRQ2)

32 R/W 0000_0000h 9.4.60/852

8001_9030
PINCTRL Bank 3 Interrupt Select Register
(HW_PINCTRL_PIN2IRQ3)

32 R/W 0000_0000h 9.4.61/853

8001_9040
PINCTRL Bank 4 Interrupt Select Register
(HW_PINCTRL_PIN2IRQ4)

32 R/W 0000_0000h 9.4.62/855

8001_9100
PINCTRL Bank 0 Interrupt Mask Register
(HW_PINCTRL_IRQEN0)

32 R/W 0000_0000h 9.4.63/856

8001_9110
PINCTRL Bank 1 Interrupt Mask Register
(HW_PINCTRL_IRQEN1)

32 R/W 0000_0000h 9.4.64/856

Table continues on the next page...
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HW_PINCTRL memory map (continued)

Absolute
address

(hex)
Register name

Width
(in bits)

Access Reset value
Section/

page

8001_9120
PINCTRL Bank 2 Interrupt Mask Register
(HW_PINCTRL_IRQEN2)

32 R/W 0000_0000h 9.4.65/857

8001_9130
PINCTRL Bank 3 Interrupt Mask Register
(HW_PINCTRL_IRQEN3)

32 R/W 0000_0000h 9.4.66/858

8001_9140
PINCTRL Bank 4 Interrupt Mask Register
(HW_PINCTRL_IRQEN4)

32 R/W 0000_0000h 9.4.67/859

8001_9200
PINCTRL Bank 0 Interrupt Level/Edge Register
(HW_PINCTRL_IRQLEVEL0)

32 R/W 0000_0000h 9.4.68/860

8001_9210
PINCTRL Bank 1 Interrupt Level/Edge Register
(HW_PINCTRL_IRQLEVEL1)

32 R/W 0000_0000h 9.4.69/861

8001_9220
PINCTRL Bank 2 Interrupt Level/Edge Register
(HW_PINCTRL_IRQLEVEL2)

32 R/W 0000_0000h 9.4.70/862

8001_9230
PINCTRL Bank 3 Interrupt Level/Edge Register
(HW_PINCTRL_IRQLEVEL3)

32 R/W 0000_0000h 9.4.71/862

8001_9240
PINCTRL Bank 4 Interrupt Level/Edge Register
(HW_PINCTRL_IRQLEVEL4)

32 R/W 0000_0000h 9.4.72/864

8001_9300
PINCTRL Bank 0 Interrupt Polarity Register
(HW_PINCTRL_IRQPOL0)

32 R/W 0000_0000h 9.4.73/864

8001_9310
PINCTRL Bank 1 Interrupt Polarity Register
(HW_PINCTRL_IRQPOL1)

32 R/W 0000_0000h 9.4.74/865

8001_9320
PINCTRL Bank 2 Interrupt Polarity Register
(HW_PINCTRL_IRQPOL2)

32 R/W 0000_0000h 9.4.75/866

8001_9330
PINCTRL Bank 3 Interrupt Polarity Register
(HW_PINCTRL_IRQPOL3)

32 R/W 0000_0000h 9.4.76/867

8001_9340
PINCTRL Bank 4 Interrupt Polarity Register
(HW_PINCTRL_IRQPOL4)

32 R/W 0000_0000h 9.4.77/868

8001_9400
PINCTRL Bank 0 Interrupt Status Register
(HW_PINCTRL_IRQSTAT0)

32 R/W 0000_0000h 9.4.78/869

8001_9410
PINCTRL Bank 1 Interrupt Status Register
(HW_PINCTRL_IRQSTAT1)

32 R/W 0000_0000h 9.4.79/870

8001_9420
PINCTRL Bank 2 Interrupt Status Register
(HW_PINCTRL_IRQSTAT2)

32 R/W 0000_0000h 9.4.80/870

8001_9430
PINCTRL Bank 3 Interrupt Status Register
(HW_PINCTRL_IRQSTAT3)

32 R/W 0000_0000h 9.4.81/871

8001_9440
PINCTRL Bank 4 Interrupt Status Register
(HW_PINCTRL_IRQSTAT4)

32 R/W 0000_0000h 9.4.82/873

8001_9A40
PINCTRL EMI Slice ODT Control
(HW_PINCTRL_EMI_ODT_CTRL)

32 R/W 0888_8888h 9.4.83/874

8001_9B80
PINCTRL EMI Slice DS Control
(HW_PINCTRL_EMI_DS_CTRL)

32 R/W 0003_0000h 9.4.84/878
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9.4.1 PINCTRL Block Control Register (HW_PINCTRL_CTRL)

The PINCTRL Block Control Register contains the block control bits and combined
interrupt output status for each PINCTRL bank.

HW_PINCTRL_CTRL: 0x000

HW_PINCTRL_CTRL_SET: 0x004

HW_PINCTRL_CTRL_CLR: 0x008

HW_PINCTRL_CTRL_TOG: 0x00C

This register contains block-wide control bits and combined bank interrupt status bits.
For normal operation, write a 0x0 into this register.

Address: 8001_8000h base + 0h offset = 8001_8000h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

S
F

T
R

S
T

C
LK

G
A

T
E

RSRVD2

P
R

E
S

E
N

T
4

P
R

E
S

E
N

T
3

P
R

E
S

E
N

T
2

P
R

E
S

E
N

T
1

P
R

E
S

E
N

T
0

RSRVD1

W

Reset 1 1 0 0 0 0 0 1 1 1 1 1 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1

IR
Q

O
U

T
4

IR
Q

O
U

T
3

IR
Q

O
U

T
2

IR
Q

O
U

T
1

IR
Q

O
U

T
0

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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HW_PINCTRL_CTRL field descriptions

Field Description

31
SFTRST

This bit must be set to zero to enable operation of any of the PINCTRL banks. When set to one, it forces a
block-level reset.

30
CLKGATE

This bit must be set to zero for normal operation. When set to one, it disables the block clock.

29°25
RSRVD2

Always write zeroes to this field.

24
PRESENT4

GPIO Functionality Present. 0: GPIO functionality for Pin Control Bank 4 is not present in this product. 1:
GPIO functionality for Bank 4 is present.

23
PRESENT3

GPIO Functionality Present. 0: GPIO functionality for Pin Control Bank 3 is not present in this product. 1:
GPIO functionality for Bank 3 is present.

22
PRESENT2

GPIO Functionality Present. 0: GPIO functionality for Pin Control Bank 2 is not present in this product. 1:
GPIO functionality for Bank 2 is present.

21
PRESENT1

GPIO Functionality Present. 0: GPIO functionality for Pin Control Bank 1 is not present in this product. 1:
GPIO functionality for Bank 1 is present.

20
PRESENT0

GPIO Functionality Present. 0: GPIO functionality for Pin Control Bank 0 is not present in this product. 1:
GPIO functionality for Bank 0 is present.

19°5
RSRVD1

Always write zeroes to this field.

4
IRQOUT4

Read-only view of the interrupt collector GPIO4 signal, sourced from the combined IRQ outputs from bank
4.

3
IRQOUT3

Read-only view of the interrupt collector GPIO3 signal, sourced from the combined IRQ outputs from bank
3.

2
IRQOUT2

Read-only view of the interrupt collector GPIO2 signal, sourced from the combined IRQ outputs from bank
2.

1
IRQOUT1

Read-only view of the interrupt collector GPIO1 signal, sourced from the combined IRQ outputs from bank
1.

0
IRQOUT0

Read-only view of the interrupt collector GPIO0 signal, sourced from the combined IRQ outputs from bank
0.

9.4.2 PINCTRL Pin Mux Select Register 0 (HW_PINCTRL_MUXSEL0)

The PINCTRL Pin Mux Select Register provides pin function selection for 8 pins in
bank0.

HW_PINCTRL_MUXSEL0: 0x100

HW_PINCTRL_MUXSEL0_SET: 0x104

HW_PINCTRL_MUXSEL0_CLR: 0x108

HW_PINCTRL_MUXSEL0_TOG: 0x10C

This register allows the programmer to select which hardware interface blocks drive the 8
pins shown above.
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Address: 8001_8000h base + 100h offset = 8001_8100h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD0

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK0_
PIN07

BANK0_
PIN06

BANK0_
PIN05

BANK0_
PIN04

BANK0_
PIN03

BANK0_
PIN02

BANK0_
PIN01

BANK0_
PIN00W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL0 field descriptions

Field Description

31°16
RSRVD0

Always write zeroes to this field.

15°14
BANK0_PIN07

Pin 124, GPMI_D07 pin function selection:

00= gpmi_d7;

01= ssp1_d7;

10= reserved;

11= GPIO.

13°12
BANK0_PIN06

Pin 130, GPMI_D06 pin function selection:

00= gpmi_d6;

01= ssp1_d6;

10= reserved;

11= GPIO.

11°10
BANK0_PIN05

Pin 116, GPMI_D05 pin function selection:

00= gpmi_d5;

01= ssp1_d5;

10= reserved;

11= GPIO.

9°8
BANK0_PIN04

Pin 128, GPMI_D04 pin function selection:

00= gpmi_d4;

01= ssp1_d4;

10= reserved;

11= GPIO.

7°6
BANK0_PIN03

Pin 132, GPMI_D03 pin function selection:

00= gpmi_d3;

01= ssp1_d3;

10= reserved;

11= GPIO.

Table continues on the next page...
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HW_PINCTRL_MUXSEL0 field descriptions (continued)

Field Description

5°4
BANK0_PIN02

Pin 126, GPMI_D02 pin function selection:

00= gpmi_d2;

01= ssp1_d2;

10= reserved;

11= GPIO.

3°2
BANK0_PIN01

Pin 136, GPMI_D01 pin function selection:

00= gpmi_d1;

01= ssp1_d1;

10= reserved;

11= GPIO.

BANK0_PIN00 Pin 134, GPMI_D00 pin function selection:

00= gpmi_d0;

01= ssp1_d0;

10= reserved;

11= GPIO.

9.4.3 PINCTRL Pin Mux Select Register 1 (HW_PINCTRL_MUXSEL1)

The PINCTRL Pin Mux Select Register provides pin function selection for 13 pins in
bank0.

HW_PINCTRL_MUXSEL1: 0x110

HW_PINCTRL_MUXSEL1_SET: 0x114

HW_PINCTRL_MUXSEL1_CLR: 0x118

HW_PINCTRL_MUXSEL1_TOG: 0x11C

This register allows the programmer to select which hardware interface blocks drive the
13 pins shown above.

Address: 8001_8000h base + 110h offset = 8001_8110h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD0 BANK0_
PIN28

BANK0_
PIN27

BANK0_
PIN26

BANK0_
PIN25

BANK0_
PIN24W

Reset 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK0_
PIN23

BANK0_
PIN22

BANK0_
PIN21

BANK0_
PIN20

BANK0_
PIN19

BANK0_
PIN18

BANK0_
PIN17

BANK0_
PIN16W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL1 field descriptions

Field Description

31°26
RSRVD0

Always write zeroes to this field.

25°24
BANK0_PIN28

Pin 129, GPMI_RESETN pin function selection:

00= gpmi_resetn;

01= ssp3_cmd;

10= reserved;

11= GPIO.

23°22
BANK0_PIN27

Pin 123, GPMI_CLE pin function selection:

00= gpmi_cle;

01= ssp3_d2;

10= ssp3_d5;

11= GPIO.

21°20
BANK0_PIN26

Pin 117, GPMI_ALE pin function selection:

00= gpmi_ale;

01= ssp3_d1;

10= ssp3_d4;

11= GPIO.

19°18
BANK0_PIN25

Pin 127, GPMI_WRN pin function selection:

00= gpmi_wrn;

01= ssp1_sck;

10= reserved;

11= GPIO.

17°16
BANK0_PIN24

Pin 110, GPMI_RDN pin function selection:

00= gpmi_rdn;

01= ssp3_sck;

10= reserved;

11= GPIO.

15°14
BANK0_PIN23

Pin 80, GPMI_RDY3 pin function selection:

00= gpmi_ready3;

01= can0_rx;

10= hsadc_trigger;

11= GPIO.

Table continues on the next page...
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HW_PINCTRL_MUXSEL1 field descriptions (continued)

Field Description

13°12
BANK0_PIN22

Pin 88, GPMI_RDY2 pin function selection:

00= gpmi_ready2;

01= can0_tx;

10= enet0_tx_er;

11= GPIO.

11°10
BANK0_PIN21

Pin 119, GPMI_RDY1 pin function selection:

00= gpmi_ready1;

01= ssp1_cmd;

10= reserved;

11= GPIO.

9°8
BANK0_PIN20

Pin 103, GPMI_RDY0 pin function selection:

00= gpmi_ready0;

01= ssp1_card_detect;

10= usb0_id;

11= GPIO.

7°6
BANK0_PIN19

Pin 135, GPMI_CE3N pin function selection:

00= gpmi_ce3n;

01= can1_rx;

10= saif1_mclk;

11= GPIO.

5°4
BANK0_PIN18

Pin 92, GPMI_CE2N pin function selection:

00= gpmi_ce2n;

01= can1_tx;

10= enet0_rx_er;

11= GPIO.

3°2
BANK0_PIN17

Pin 131, GPMI_CE1N pin function selection:

00= gpmi_ce1n;

01= ssp3_d3;

10= reserved;

11= GPIO.

BANK0_PIN16 Pin 115, GPMI_CE0N pin function selection:

00= gpmi_ce0n;

01= ssp3_d0;

10= reserved;

11= GPIO.
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9.4.4 PINCTRL Pin Mux Select Register 2 (HW_PINCTRL_MUXSEL2)

The PINCTRL Pin Mux Select Register provides pin function selection for 16 pins in
bank1.

HW_PINCTRL_MUXSEL2: 0x120

HW_PINCTRL_MUXSEL2_SET: 0x124

HW_PINCTRL_MUXSEL2_CLR: 0x128

HW_PINCTRL_MUXSEL2_TOG: 0x12C

This register allows the programmer to select which hardware interface blocks drive the
16 pins shown above.

Address: 8001_8000h base + 120h offset = 8001_8120h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R BANK1_
PIN15

BANK1_
PIN14

BANK1_
PIN13

BANK1_
PIN12

BANK1_
PIN11

BANK1_
PIN10

BANK1_
PIN09

BANK1_
PIN08W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK1_
PIN07

BANK1_
PIN06

BANK1_
PIN05

BANK1_
PIN04

BANK1_
PIN03

BANK1_
PIN02

BANK1_
PIN01

BANK1_
PIN00W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL2 field descriptions

Field Description

31°30
BANK1_PIN15

Pin 114, LCD_D15 pin function selection:

00= lcd_d15;

01= reserved;

10= etm_da15;

11= GPIO.

29°28
BANK1_PIN14

Pin 106, LCD_D14 pin function selection:

00= lcd_d14;

01= reserved;

10= etm_da14;

11= GPIO.

27°26
BANK1_PIN13

Pin 102, LCD_D13 pin function selection:

00= lcd_d13;

01= reserved;

10= etm_da13;

Table continues on the next page...
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HW_PINCTRL_MUXSEL2 field descriptions (continued)

Field Description

11= GPIO.

25°24
BANK1_PIN12

Pin 87, LCD_D12 pin function selection:

00= lcd_d12;

01= reserved;

10= etm_da12;

11= GPIO.

23°22
BANK1_PIN11

Pin 95, LCD_D11 pin function selection:

00= lcd_d11;

01= reserved;

10= etm_da11;

11= GPIO.

21°20
BANK1_PIN10

Pin 85, LCD_D10 pin function selection:

00= lcd_d10;

01= reserved;

10= etm_da10;

11= GPIO.

19°18
BANK1_PIN09

Pin 99, LCD_D09 pin function selection:

00= lcd_d9;

01= etm_da4;

10= etm_da9;

11= GPIO.

17°16
BANK1_PIN08

Pin 93, LCD_D08 pin function selection:

00= lcd_d8;

01= etm_da3;

10= etm_da8;

11= GPIO.

15°14
BANK1_PIN07

Pin 75, LCD_D07 pin function selection:

00= lcd_d7;

01= reserved;

10= etm_da7;

11= GPIO.

13°12
BANK1_PIN06

Pin 91, LCD_D06 pin function selection:

00= lcd_d6;

01= reserved;

10= etm_da6;

11= GPIO.

11°10
BANK1_PIN05

Pin 89, LCD_D05 pin function selection:

00= lcd_d5;

Table continues on the next page...

Chapter 9 Pin Control and GPIO (PinCtrl)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 733



HW_PINCTRL_MUXSEL2 field descriptions (continued)

Field Description

01= reserved;

10= etm_da5;

11= GPIO.

9°8
BANK1_PIN04

Pin 79, LCD_D04 pin function selection:

00= lcd_d4;

01= etm_da9;

10= etm_da4;

11= GPIO.

7°6
BANK1_PIN03

Pin 77, LCD_D03 pin function selection:

00= lcd_d3;

01= etm_da8;

10= etm_da3;

11= GPIO.

5°4
BANK1_PIN02

Pin 67, LCD_D02 pin function selection:

00= lcd_d2;

01= reserved;

10= etm_da2;

11= GPIO.

3°2
BANK1_PIN01

Pin 69, LCD_D01 pin function selection:

00= lcd_d1;

01= reserved;

10= etm_da1;

11= GPIO.

BANK1_PIN00 Pin 63, LCD_D00 pin function selection:

00= lcd_d0;

01= reserved;

10= etm_da0;

11= GPIO.

9.4.5 PINCTRL Pin Mux Select Register 3 (HW_PINCTRL_MUXSEL3)

The PINCTRL Pin Mux Select Register provides pin function selection for 16 pins in
bank1.

HW_PINCTRL_MUXSEL3: 0x130

HW_PINCTRL_MUXSEL3_SET: 0x134

HW_PINCTRL_MUXSEL3_CLR: 0x138
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HW_PINCTRL_MUXSEL3_TOG: 0x13C

This register allows the programmer to select which hardware interface blocks drive the
16 pins shown above.

Address: 8001_8000h base + 130h offset = 8001_8130h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R BANK1_
PIN31

BANK1_
PIN30

BANK1_
PIN29

BANK1_
PIN28

BANK1_
PIN27

BANK1_
PIN26

BANK1_
PIN25

BANK1_
PIN24W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK1_
PIN23

BANK1_
PIN22

BANK1_
PIN21

BANK1_
PIN20

BANK1_
PIN19

BANK1_
PIN18

BANK1_
PIN17

BANK1_
PIN16W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL3 field descriptions

Field Description

31°30
BANK1_PIN31

Pin 111, LCD_ENABLE pin function selection:

00= lcd_enable;

01= reserved;

10= reserved;

11= GPIO.

29°28
BANK1_PIN30

Pin 73, LCD_DOTCLK pin function selection:

00= lcd_dotclk;

01= saif1_mclk;

10= etm_tclk;

11= GPIO.

27°26
BANK1_PIN29

Pin 71, LCD_HSYNC pin function selection:

00= lcd_hsync;

01= saif1_sdata1;

10= etm_tctl;

11= GPIO.

25°24
BANK1_PIN28

Pin 59, LCD_VSYNC pin function selection:

00= lcd_vsync;

01= saif1_sdata0;

10= reserved;

11= GPIO.

23°22
BANK1_PIN27

Pin 113, LCD_CS pin function selection:

00= lcd_cs;

01= lcd_enable;

10= reserved;

11= GPIO.

Table continues on the next page...
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HW_PINCTRL_MUXSEL3 field descriptions (continued)

Field Description

21°20
BANK1_PIN26

Pin 94, LCD_RS pin function selection:

00= lcd_rs;

01= lcd_dotclk;

10= reserved;

11= GPIO.

19°18
BANK1_PIN25

Pin 55, LCD_WR_RWN pin function selection:

00= lcd_wr_rwn;

01= lcd_hsync;

10= etm_tclk;

11= GPIO.

17°16
BANK1_PIN24

Pin 96, LCD_RD_E pin function selection:

00= lcd_rd_e;

01= lcd_vsync;

10= etm_tctl;

11= GPIO.

15°14
BANK1_PIN23

Pin 108, LCD_D23 pin function selection:

00= lcd_d23;

01= enet1_1588_event3_in;

10= etm_da0;

11= GPIO.

13°12
BANK1_PIN22

Pin 120, LCD_D22 pin function selection:

00= lcd_d22;

01= enet1_1588_event3_out;

10= etm_da1;

11= GPIO.

11°10
BANK1_PIN21

Pin 122, LCD_D21 pin function selection:

00= lcd_d21;

01= enet1_1588_event2_in;

10= etm_da2;

11= GPIO.

9°8
BANK1_PIN20

Pin 107, LCD_D20 pin function selection:

00= lcd_d20;

01= enet1_1588_event2_out;

10= etm_da3;

11= GPIO.

7°6
BANK1_PIN19

Pin 112, LCD_D19 pin function selection:

00= lcd_d19;

01= reserved;

Table continues on the next page...
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HW_PINCTRL_MUXSEL3 field descriptions (continued)

Field Description

10= etm_da4;

11= GPIO.

5°4
BANK1_PIN18

Pin 118, LCD_D18 pin function selection:

00= lcd_d18;

01= reserved;

10= etm_da5;

11= GPIO.

3°2
BANK1_PIN17

Pin 105, LCD_D17 pin function selection:

00= lcd_d17;

01= reserved;

10= etm_da6;

11= GPIO.

BANK1_PIN16 Pin 104, LCD_D16 pin function selection:

00= lcd_d16;

01= reserved;

10= etm_da7;

11= GPIO.

9.4.6 PINCTRL Pin Mux Select Register 4 (HW_PINCTRL_MUXSEL4)

The PINCTRL Pin Mux Select Register provides pin function selection for 15 pins in
bank2.

HW_PINCTRL_MUXSEL4: 0x140

HW_PINCTRL_MUXSEL4_SET: 0x144

HW_PINCTRL_MUXSEL4_CLR: 0x148

HW_PINCTRL_MUXSEL4_TOG: 0x14C

This register allows the programmer to select which hardware interface blocks drive the
15 pins shown above.

Address: 8001_8000h base + 140h offset = 8001_8140h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R BANK2_
PIN15

BANK2_
PIN14

BANK2_
PIN13

BANK2_
PIN12

RSRVD0 BANK2_
PIN10

BANK2_
PIN09

BANK2_
PIN08W

Reset 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK2_
PIN07

BANK2_
PIN06

BANK2_
PIN05

BANK2_
PIN04

BANK2_
PIN03

BANK2_
PIN02

BANK2_
PIN01

BANK2_
PIN00W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL4 field descriptions

Field Description

31°30
BANK2_PIN15

Pin 23, SSP1_DATA3 pin function selection:

00= ssp1_d3;

01= ssp2_d7;

10= enet0_1588_event3_in;

11= GPIO.

29°28
BANK2_PIN14

Pin 21, SSP1_DATA0 pin function selection:

00= ssp1_d0;

01= ssp2_d6;

10= enet0_1588_event3_out;

11= GPIO.

27°26
BANK2_PIN13

Pin 17, SSP1_CMD pin function selection:

00= ssp1_cmd;

01= ssp2_d2;

10= enet0_1588_event2_in;

11= GPIO.

25°24
BANK2_PIN12

Pin 11, SSP1_SCK pin function selection:

00= ssp1_sck;

01= ssp2_d1;

10= enet0_1588_event2_out;

11= GPIO.

23°22
RSRVD0

Always write zeroes to this field.

21°20
BANK2_PIN10

Pin 268, SSP0_SCK pin function selection:

00= ssp0_sck;

01= reserved;

10= reserved;

11= GPIO.

19°18
BANK2_PIN09

Pin 275, SSP0_DETECT pin function selection:

00= ssp0_card_detect;

01= reserved;

10= reserved;

11= GPIO.

Table continues on the next page...
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HW_PINCTRL_MUXSEL4 field descriptions (continued)

Field Description

17°16
BANK2_PIN08

Pin 276, SSP0_CMD pin function selection:

00= ssp0_cmd;

01= reserved;

10= reserved;

11= GPIO.

15°14
BANK2_PIN07

Pin 282, SSP0_DATA7 pin function selection:

00= ssp0_d7;

01= ssp2_sck;

10= reserved;

11= GPIO.

13°12
BANK2_PIN06

Pin 6, SSP0_DATA6 pin function selection:

00= ssp0_d6;

01= ssp2_cmd;

10= reserved;

11= GPIO.

11°10
BANK2_PIN05

Pin 284, SSP0_DATA5 pin function selection:

00= ssp0_d5;

01= ssp2_d3;

10= reserved;

11= GPIO.

9°8
BANK2_PIN04

Pin 278, SSP0_DATA4 pin function selection:

00= ssp0_d4;

01= ssp2_d0;

10= reserved;

11= GPIO.

7°6
BANK2_PIN03

Pin 274, SSP0_DATA3 pin function selection:

00= ssp0_d3;

01= reserved;

10= reserved;

11= GPIO.

5°4
BANK2_PIN02

Pin 2, SSP0_DATA2 pin function selection:

00= ssp0_d2;

01= reserved;

10= reserved;

11= GPIO.

3°2
BANK2_PIN01

Pin 289, SSP0_DATA1 pin function selection:

00= ssp0_d1;

01= reserved;
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HW_PINCTRL_MUXSEL4 field descriptions (continued)

Field Description

10= reserved;

11= GPIO.

BANK2_PIN00 Pin 270, SSP0_DATA0 pin function selection:

00= ssp0_d0;

01= reserved;

10= reserved;

11= GPIO.

9.4.7 PINCTRL Pin Mux Select Register 5 (HW_PINCTRL_MUXSEL5)

The PINCTRL Pin Mux Select Register provides pin function selection for 10 pins in
bank2.

HW_PINCTRL_MUXSEL5: 0x150

HW_PINCTRL_MUXSEL5_SET: 0x154

HW_PINCTRL_MUXSEL5_CLR: 0x158

HW_PINCTRL_MUXSEL5_TOG: 0x15C

This register allows the programmer to select which hardware interface blocks drive the
10 pins shown above.

Address: 8001_8000h base + 150h offset = 8001_8150h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1 BANK2_
PIN27

BANK2_
PIN26

BANK2_
PIN25

BANK2_
PIN24W

Reset 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD0 BANK2_
PIN21

BANK2_
PIN20

BANK2_
PIN19

BANK2_
PIN18

BANK2_
PIN17

BANK2_
PIN16W

Reset 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL5 field descriptions

Field Description

31°24
RSRVD1

Always write zeroes to this field.

23°22
BANK2_PIN27

Pin 15, SSP3_SS0 pin function selection:

Table continues on the next page...
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HW_PINCTRL_MUXSEL5 field descriptions (continued)

Field Description

00= ssp3_d3;

01= auart4_cts;

10= enet1_1588_event1_in;

11= GPIO.

21°20
BANK2_PIN26

Pin 3, SSP3_MISO pin function selection:

00= ssp3_d0;

01= auart4_rts;

10= enet1_1588_event1_out;

11= GPIO.

19°18
BANK2_PIN25

Pin 9, SSP3_MOSI pin function selection:

00= ssp3_cmd;

01= auart4_rx;

10= enet1_1588_event0_in;

11= GPIO.

17°16
BANK2_PIN24

Pin 286, SSP3_SCK pin function selection:

00= ssp3_sck;

01= auart4_tx;

10= enet1_1588_event0_out;

11= GPIO.

15°12
RSRVD0

Always write zeroes to this field.

11°10
BANK2_PIN21

Pin 18, SSP2_SS2 pin function selection:

00= ssp2_d5;

01= ssp2_d2;

10= usb0_overcurrent;

11= GPIO.

9°8
BANK2_PIN20

Pin 7, SSP2_SS1 pin function selection:

00= ssp2_d4;

01= ssp2_d1;

10= usb1_overcurrent;

11= GPIO.

7°6
BANK2_PIN19

Pin 4, SSP2_SS0 pin function selection:

00= ssp2_d3;

01= auart3_tx;

10= saif1_sdata2;

11= GPIO.

5°4
BANK2_PIN18

Pin 288, SSP2_MISO pin function selection:

00= ssp2_d0;
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HW_PINCTRL_MUXSEL5 field descriptions (continued)

Field Description

01= auart3_rx;

10= saif1_sdata1;

11= GPIO.

3°2
BANK2_PIN17

Pin 1, SSP2_MOSI pin function selection:

00= ssp2_cmd;

01= auart2_tx;

10= saif0_sdata2;

11= GPIO.

BANK2_PIN16 Pin 280, SSP2_SCK pin function selection:

00= ssp2_sck;

01= auart2_rx;

10= saif0_sdata1;

11= GPIO.

9.4.8 PINCTRL Pin Mux Select Register 6 (HW_PINCTRL_MUXSEL6)

The PINCTRL Pin Mux Select Register provides pin function selection for 16 pins in
bank3.

HW_PINCTRL_MUXSEL6: 0x160

HW_PINCTRL_MUXSEL6_SET: 0x164

HW_PINCTRL_MUXSEL6_CLR: 0x168

HW_PINCTRL_MUXSEL6_TOG: 0x16C

This register allows the programmer to select which hardware interface blocks drive the
16 pins shown above.

Address: 8001_8000h base + 160h offset = 8001_8160h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R BANK3_
PIN15

BANK3_
PIN14

BANK3_
PIN13

BANK3_
PIN12

BANK3_
PIN11

BANK3_
PIN10

BANK3_
PIN09

BANK3_
PIN08W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK3_
PIN07

BANK3_
PIN06

BANK3_
PIN05

BANK3_
PIN04

BANK3_
PIN03

BANK3_
PIN02

BANK3_
PIN01

BANK3_
PIN00W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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HW_PINCTRL_MUXSEL6 field descriptions

Field Description

31°30
BANK3_PIN15

Pin 82, AUART3_RTS pin function selection:

00= auart3_rts;

01= can1_rx;

10= enet0_1588_event1_in;

11= GPIO.

29°28
BANK3_PIN14

Pin 90, AUART3_CTS pin function selection:

00= auart3_cts;

01= can1_tx;

10= enet0_1588_event1_out;

11= GPIO.

27°26
BANK3_PIN13

Pin 86, AUART3_TX pin function selection:

00= auart3_tx;

01= can0_rx;

10= enet0_1588_event0_in;

11= GPIO.

25°24
BANK3_PIN12

Pin 98, AUART3_RX pin function selection:

00= auart3_rx;

01= can0_tx;

10= enet0_1588_event0_out;

11= GPIO.

23°22
BANK3_PIN11

Pin 56, AUART2_RTS pin function selection:

00= auart2_rts;

01= i2c1_sda;

10= saif1_lrclk;

11= GPIO.

21°20
BANK3_PIN10

Pin 50, AUART2_CTS pin function selection:

00= auart2_cts;

01= i2c1_scl;

10= saif1_bitclk;

11= GPIO.

19°18
BANK3_PIN09

Pin 26, AUART2_TX pin function selection:

00= auart2_tx;

01= ssp3_d2;

10= ssp3_d5;

11= GPIO.

17°16
BANK3_PIN08

Pin 22, AUART2_RX pin function selection:

00= auart2_rx;

01= ssp3_d1;
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HW_PINCTRL_MUXSEL6 field descriptions (continued)

Field Description

10= ssp3_d4;

11= GPIO.

15°14
BANK3_PIN07

Pin 74, AUART1_RTS pin function selection:

00= auart1_rts;

01= usb0_id;

10= timrot_rotaryb;

11= GPIO.

13°12
BANK3_PIN06

Pin 78, AUART1_CTS pin function selection:

00= auart1_cts;

01= usb0_overcurrent;

10= timrot_rotarya;

11= GPIO.

11°10
BANK3_PIN05

Pin 65, AUART1_TX pin function selection:

00= auart1_tx;

01= ssp3_card_detect;

10= pwm_1;

11= GPIO.

9°8
BANK3_PIN04

Pin 81, AUART1_RX pin function selection:

00= auart1_rx;

01= ssp2_card_detect;

10= pwm_0;

11= GPIO.

7°6
BANK3_PIN03

Pin 66, AUART0_RTS pin function selection:

00= auart0_rts;

01= auart4_tx;

10= duart_tx;

11= GPIO.

5°4
BANK3_PIN02

Pin 70, AUART0_CTS pin function selection:

00= auart0_cts;

01= auart4_rx;

10= duart_rx;

11= GPIO.

3°2
BANK3_PIN01

Pin 38, AUART0_TX pin function selection:

00= auart0_tx;

01= i2c0_sda;

10= duart_rts;

11= GPIO.

BANK3_PIN00 Pin 30, AUART0_RX pin function selection:
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HW_PINCTRL_MUXSEL6 field descriptions (continued)

Field Description

00= auart0_rx;

01= i2c0_scl;

10= duart_cts;

11= GPIO.

9.4.9 PINCTRL Pin Mux Select Register 7 (HW_PINCTRL_MUXSEL7)

The PINCTRL Pin Mux Select Register provides pin function selection for 14 pins in
bank3.

HW_PINCTRL_MUXSEL7: 0x170

HW_PINCTRL_MUXSEL7_SET: 0x174

HW_PINCTRL_MUXSEL7_CLR: 0x178

HW_PINCTRL_MUXSEL7_TOG: 0x17C

This register allows the programmer to select which hardware interface blocks drive the
14 pins shown above.

Address: 8001_8000h base + 170h offset = 8001_8170h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1 BANK3_
PIN30

BANK3_
PIN29

BANK3_
PIN28

BANK3_
PIN27

BANK3_
PIN26

BANK3_
PIN25

BANK3_
PIN24W

Reset 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK3_
PIN23

BANK3_
PIN22

BANK3_
PIN21

BANK3_
PIN20

RSRVD0 BANK3_
PIN18

BANK3_
PIN17

BANK3_
PIN16W

Reset 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1

HW_PINCTRL_MUXSEL7 field descriptions

Field Description

31°30
RSRVD1

Always write zeroes to this field.

29°28
BANK3_PIN30

Pin 101, LCD_RESET pin function selection:

00= lcd_reset;

01= lcd_vsync;

10= reserved;

Table continues on the next page...
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HW_PINCTRL_MUXSEL7 field descriptions (continued)

Field Description

11= GPIO.

27°26
BANK3_PIN29

Pin 279, PWM4 pin function selection:

00= pwm_4;

01= reserved;

10= reserved;

11= GPIO.

25°24
BANK3_PIN28

Pin 287, PWM3 pin function selection:

00= pwm_3;

01= reserved;

10= reserved;

11= GPIO.

23°22
BANK3_PIN27

Pin 285, SPDIF pin function selection:

00= spdif_tx;

01= reserved;

10= enet1_rx_er;

11= GPIO.

21°20
BANK3_PIN26

Pin 8, SAIF1_SDATA0 pin function selection:

00= saif1_sdata0;

01= pwm_7;

10= saif0_sdata1;

11= GPIO.

19°18
BANK3_PIN25

Pin 281, I2C0_SDA pin function selection:

00= i2c0_sda;

01= timrot_rotaryb;

10= duart_tx;

11= GPIO.

17°16
BANK3_PIN24

Pin 272, I2C0_SCL pin function selection:

00= i2c0_scl;

01= timrot_rotarya;

10= duart_rx;

11= GPIO.

15°14
BANK3_PIN23

Pin 12, SAIF0_SDATA0 pin function selection:

00= saif0_sdata0;

01= pwm_6;

10= auart4_tx;

11= GPIO.

13°12
BANK3_PIN22

Pin 16, SAIF0_BITCLK pin function selection:

00= saif0_bitclk;
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HW_PINCTRL_MUXSEL7 field descriptions (continued)

Field Description

01= pwm_5;

10= auart4_rx;

11= GPIO.

11°10
BANK3_PIN21

Pin 34, SAIF0_LRCLK pin function selection:

00= saif0_lrclk;

01= pwm_4;

10= auart4_rts;

11= GPIO.

9°8
BANK3_PIN20

Pin 28, SAIF0_MCLK pin function selection:

00= saif0_mclk;

01= pwm_3;

10= auart4_cts;

11= GPIO.

7°6
RSRVD0

Always write zeroes to this field.

5°4
BANK3_PIN18

Pin 68, PWM2 pin function selection:

00= pwm_2;

01= usb0_id;

10= usb1_overcurrent;

11= GPIO.

3°2
BANK3_PIN17

Pin 84, PWM1 pin function selection:

00= pwm_1;

01= i2c1_sda;

10= duart_tx;

11= GPIO.

BANK3_PIN16 Pin 72, PWM0 pin function selection:

00= pwm_0;

01= i2c1_scl;

10= duart_rx;

11= GPIO.

9.4.10 PINCTRL Pin Mux Select Register 8 (HW_PINCTRL_MUXSEL8)

The PINCTRL Pin Mux Select Register provides pin function selection for 16 pins in
bank4.

HW_PINCTRL_MUXSEL8: 0x180

HW_PINCTRL_MUXSEL8_SET: 0x184
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HW_PINCTRL_MUXSEL8_CLR: 0x188

HW_PINCTRL_MUXSEL8_TOG: 0x18C

This register allows the programmer to select which hardware interface blocks drive the
16 pins shown above.

Address: 8001_8000h base + 180h offset = 8001_8180h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R BANK4_
PIN15

BANK4_
PIN14

BANK4_
PIN13

BANK4_
PIN12

BANK4_
PIN11

BANK4_
PIN10

BANK4_
PIN09

BANK4_
PIN08W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK4_
PIN07

BANK4_
PIN06

BANK4_
PIN05

BANK4_
PIN04

BANK4_
PIN03

BANK4_
PIN02

BANK4_
PIN01

BANK4_
PIN00W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL8 field descriptions

Field Description

31°30
BANK4_PIN15

Pin 61, ENET0_CRS pin function selection:

00= enet0_crs;

01= enet1_rx_en;

10= enet0_1588_event3_in;

11= GPIO.

29°28
BANK4_PIN14

Pin 57, ENET0_COL pin function selection:

00= enet0_col;

01= enet1_tx_en;

10= enet0_1588_event3_out;

11= GPIO.

27°26
BANK4_PIN13

Pin 31, ENET0_RX_CLK pin function selection:

00= enet0_rx_clk;

01= enet0_rx_er;

10= enet0_1588_event2_in;

11= GPIO.

25°24
BANK4_PIN12

Pin 41, ENET0_TXD3 pin function selection:

00= enet0_txd3;

01= enet1_txd1;

10= enet0_1588_event1_in;

11= GPIO.

23°22
BANK4_PIN11

Pin 43, ENET0_TXD2 pin function selection:

00= enet0_txd2;

01= enet1_txd0;
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HW_PINCTRL_MUXSEL8 field descriptions (continued)

Field Description

10= enet0_1588_event1_out;

11= GPIO.

21°20
BANK4_PIN10

Pin 53, ENET0_RXD3 pin function selection:

00= enet0_rxd3;

01= enet1_rxd1;

10= enet0_1588_event0_in;

11= GPIO.

19°18
BANK4_PIN09

Pin 51, ENET0_RXD2 pin function selection:

00= enet0_rxd2;

01= enet1_rxd0;

10= enet0_1588_event0_out;

11= GPIO.

17°16
BANK4_PIN08

Pin 35, ENET0_TXD1 pin function selection:

00= enet0_txd1;

01= gpmi_ready7;

10= reserved;

11= GPIO.

15°14
BANK4_PIN07

Pin 37, ENET0_TXD0 pin function selection:

00= enet0_txd0;

01= gpmi_ready6;

10= reserved;

11= GPIO.

13°12
BANK4_PIN06

Pin 29, ENET0_TX_EN pin function selection:

00= enet0_tx_en;

01= gpmi_ready5;

10= reserved;

11= GPIO.

11°10
BANK4_PIN05

Pin 13, ENET0_TX_CLK pin function selection:

00= enet0_tx_clk;

01= hsadc_trigger;

10= enet0_1588_event2_out;

11= GPIO.

9°8
BANK4_PIN04

Pin 47, ENET0_RXD1 pin function selection:

00= enet0_rxd1;

01= gpmi_ready4;

10= reserved;

11= GPIO.

Table continues on the next page...
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HW_PINCTRL_MUXSEL8 field descriptions (continued)

Field Description

7°6
BANK4_PIN03

Pin 45, ENET0_RXD0 pin function selection:

00= enet0_rxd0;

01= gpmi_ce7n;

10= saif1_sdata2;

11= GPIO.

5°4
BANK4_PIN02

Pin 27, ENET0_RX_EN pin function selection:

00= enet0_rx_en;

01= gpmi_ce6n;

10= saif1_sdata1;

11= GPIO.

3°2
BANK4_PIN01

Pin 39, ENET0_MDIO pin function selection:

00= enet0_mdio;

01= gpmi_ce5n;

10= saif0_sdata2;

11= GPIO.

BANK4_PIN00 Pin 54, ENET0_MDC pin function selection:

00= enet0_mdc;

01= gpmi_ce4n;

10= saif0_sdata1;

11= GPIO.

9.4.11 PINCTRL Pin Mux Select Register 9 (HW_PINCTRL_MUXSEL9)

The PINCTRL Pin Mux Select Register provides pin function selection for 2 pins in
bank4.

HW_PINCTRL_MUXSEL9: 0x190

HW_PINCTRL_MUXSEL9_SET: 0x194

HW_PINCTRL_MUXSEL9_CLR: 0x198

HW_PINCTRL_MUXSEL9_TOG: 0x19C

This register allows the programmer to select which hardware interface blocks drive the 2
pins shown above.
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Address: 8001_8000h base + 190h offset = 8001_8190h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD1 BANK4_
PIN20

RSRVD0 BANK4_
PIN16W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

HW_PINCTRL_MUXSEL9 field descriptions

Field Description

31°10
RSRVD1

Always write zeroes to this field.

9°8
BANK4_PIN20

Pin 230, JTAG_RTCK pin function selection:

00= jtag_rtck;

01= reserved;

10= reserved;

11= GPIO.

7°2
RSRVD0

Always write zeroes to this field.

BANK4_PIN16 Pin 19, ENET_CLK pin function selection:

00= clkctrl_enet;

01= reserved;

10= reserved;

11= GPIO.

9.4.12 PINCTRL Pin Mux Select Register 10
(HW_PINCTRL_MUXSEL10)

The PINCTRL Pin Mux Select Register provides pin function selection for 16 pins in
bank5.

HW_PINCTRL_MUXSEL10: 0x1a0

HW_PINCTRL_MUXSEL10_SET: 0x1a4

HW_PINCTRL_MUXSEL10_CLR: 0x1a8

HW_PINCTRL_MUXSEL10_TOG: 0x1aC

This register allows the programmer to select which hardware interface blocks drive the
16 pins shown above.

Chapter 9 Pin Control and GPIO (PinCtrl)

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

Freescale Semiconductor, Inc. 751



Address: 8001_8000h base + 1A0h offset = 8001_81A0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R BANK5_
PIN15

BANK5_
PIN14

BANK5_
PIN13

BANK5_
PIN12

BANK5_
PIN11

BANK5_
PIN10

BANK5_
PIN09

BANK5_
PIN08W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK5_
PIN07

BANK5_
PIN06

BANK5_
PIN05

BANK5_
PIN04

BANK5_
PIN03

BANK5_
PIN02

BANK5_
PIN01

BANK5_
PIN00W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL10 field descriptions

Field Description

31°30
BANK5_PIN15

Pin 218, EMI_D15 pin function selection:

00= emi_data15;

01= reserved;

10= reserved;

11= disabled.

29°28
BANK5_PIN14

Pin 223, EMI_D14 pin function selection:

00= emi_data14;

01= reserved;

10= reserved;

11= disabled.

27°26
BANK5_PIN13

Pin 208, EMI_D13 pin function selection:

00= emi_data13;

01= reserved;

10= reserved;

11= disabled.

25°24
BANK5_PIN12

Pin 213, EMI_D12 pin function selection:

00= emi_data12;

01= reserved;

10= reserved;

11= disabled.

23°22
BANK5_PIN11

Pin 207, EMI_D11 pin function selection:

00= emi_data11;

01= reserved;

10= reserved;

11= disabled.

21°20
BANK5_PIN10

Pin 217, EMI_D10 pin function selection:

00= emi_data10;

01= reserved;

10= reserved;
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HW_PINCTRL_MUXSEL10 field descriptions (continued)

Field Description

11= disabled.

19°18
BANK5_PIN09

Pin 212, EMI_D09 pin function selection:

00= emi_data9;

01= reserved;

10= reserved;

11= disabled.

17°16
BANK5_PIN08

Pin 216, EMI_D08 pin function selection:

00= emi_data8;

01= reserved;

10= reserved;

11= disabled.

15°14
BANK5_PIN07

Pin 193, EMI_D07 pin function selection:

00= emi_data7;

01= reserved;

10= reserved;

11= disabled.

13°12
BANK5_PIN06

Pin 189, EMI_D06 pin function selection:

00= emi_data6;

01= reserved;

10= reserved;

11= disabled.

11°10
BANK5_PIN05

Pin 182, EMI_D05 pin function selection:

00= emi_data5;

01= reserved;

10= reserved;

11= disabled.

9°8
BANK5_PIN04

Pin 180, EMI_D04 pin function selection:

00= emi_data4;

01= reserved;

10= reserved;

11= disabled.

7°6
BANK5_PIN03

Pin 184, EMI_D03 pin function selection:

00= emi_data3;

01= reserved;

10= reserved;

11= disabled.

5°4
BANK5_PIN02

Pin 177, EMI_D02 pin function selection:

00= emi_data2;
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HW_PINCTRL_MUXSEL10 field descriptions (continued)

Field Description

01= reserved;

10= reserved;

11= disabled.

3°2
BANK5_PIN01

Pin 188, EMI_D01 pin function selection:

00= emi_data1;

01= reserved;

10= reserved;

11= disabled.

BANK5_PIN00 Pin 185, EMI_D00 pin function selection:

00= emi_data0;

01= reserved;

10= reserved;

11= disabled.

9.4.13 PINCTRL Pin Mux Select Register 11
(HW_PINCTRL_MUXSEL11)

The PINCTRL Pin Mux Select Register provides pin function selection for 9 pins in
bank5.

HW_PINCTRL_MUXSEL11: 0x1b0

HW_PINCTRL_MUXSEL11_SET: 0x1b4

HW_PINCTRL_MUXSEL11_CLR: 0x1b8

HW_PINCTRL_MUXSEL11_TOG: 0x1bC

This register allows the programmer to select which hardware interface blocks drive the 9
pins shown above.

Address: 8001_8000h base + 1B0h offset = 8001_81B0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD1 BANK5_
PIN26

RSRVD0

W

Reset 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK5_
PIN23

BANK5_
PIN22

BANK5_
PIN21

BANK5_
PIN20

BANK5_
PIN19

BANK5_
PIN18

BANK5_
PIN17

BANK5_
PIN16W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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HW_PINCTRL_MUXSEL11 field descriptions

Field Description

31°22
RSRVD1

Always write zeroes to this field.

21°20
BANK5_PIN26

Pin 196, EMI_DDR_OPEN pin function selection:

00= emi_ddr_open;

01= reserved;

10= reserved;

11= disabled.

19°16
RSRVD0

Always write zeroes to this field.

15°14
BANK5_PIN23

Pin 204, EMI_DQS1 pin function selection:

00= emi_dqs1;

01= reserved;

10= reserved;

11= disabled.

13°12
BANK5_PIN22

Pin 202, EMI_DQS0 pin function selection:

00= emi_dqs0;

01= reserved;

10= reserved;

11= disabled.

11°10
BANK5_PIN21

Pin 200, EMI_CLK pin function selection:

00= emi_clk;

01= reserved;

10= reserved;

11= disabled.

9°8
BANK5_PIN20

Pin 195, EMI_DDR_OPEN_FB pin function selection:

00= emi_ddr_open_feedback;

01= reserved;

10= reserved;

11= disabled.

7°6
BANK5_PIN19

Pin 222, EMI_DQM1 pin function selection:

00= emi_dqm1;

01= reserved;

10= reserved;

11= disabled.

5°4
BANK5_PIN18

Pin 171, EMI_ODT1 pin function selection:

00= emi_odt1;

01= reserved;

10= reserved;
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HW_PINCTRL_MUXSEL11 field descriptions (continued)

Field Description

11= disabled.

3°2
BANK5_PIN17

Pin 183, EMI_DQM0 pin function selection:

00= emi_dqm0;

01= reserved;

10= reserved;

11= disabled.

BANK5_PIN16 Pin 173, EMI_ODT0 pin function selection:

00= emi_odt0;

01= reserved;

10= reserved;

11= disabled.

9.4.14 PINCTRL Pin Mux Select Register 12
(HW_PINCTRL_MUXSEL12)

The PINCTRL Pin Mux Select Register provides pin function selection for 15 pins in
bank6.

HW_PINCTRL_MUXSEL12: 0x1c0

HW_PINCTRL_MUXSEL12_SET: 0x1c4

HW_PINCTRL_MUXSEL12_CLR: 0x1c8

HW_PINCTRL_MUXSEL12_TOG: 0x1cC

This register allows the programmer to select which hardware interface blocks drive the
15 pins shown above.

Address: 8001_8000h base + 1C0h offset = 8001_81C0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD0 BANK6_
PIN14

BANK6_
PIN13

BANK6_
PIN12

BANK6_
PIN11

BANK6_
PIN10

BANK6_
PIN09

BANK6_
PIN08W

Reset 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK6_
PIN07

BANK6_
PIN06

BANK6_
PIN05

BANK6_
PIN04

BANK6_
PIN03

BANK6_
PIN02

BANK6_
PIN01

BANK6_
PIN00W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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HW_PINCTRL_MUXSEL12 field descriptions

Field Description

31°30
RSRVD0

Always write zeroes to this field.

29°28
BANK6_PIN14

Pin 147, EMI_A14 pin function selection:

00= emi_addr14;

01= reserved;

10= reserved;

11= disabled.

27°26
BANK6_PIN13

Pin 142, EMI_A13 pin function selection:

00= emi_addr13;

01= reserved;

10= reserved;

11= disabled.

25°24
BANK6_PIN12

Pin 150, EMI_A12 pin function selection:

00= emi_addr12;

01= reserved;

10= reserved;

11= disabled.

23°22
BANK6_PIN11

Pin 146, EMI_A11 pin function selection:

00= emi_addr11;

01= reserved;

10= reserved;

11= disabled.

21°20
BANK6_PIN10

Pin 162, EMI_A10 pin function selection:

00= emi_addr10;

01= reserved;

10= reserved;

11= disabled.

19°18
BANK6_PIN09

Pin 143, EMI_A09 pin function selection:

00= emi_addr9;

01= reserved;

10= reserved;

11= disabled.

17°16
BANK6_PIN08

Pin 140, EMI_A08 pin function selection:

00= emi_addr8;

01= reserved;

10= reserved;

11= disabled.
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HW_PINCTRL_MUXSEL12 field descriptions (continued)

Field Description

15°14
BANK6_PIN07

Pin 153, EMI_A07 pin function selection:

00= emi_addr7;

01= reserved;

10= reserved;

11= disabled.

13°12
BANK6_PIN06

Pin 138, EMI_A06 pin function selection:

00= emi_addr6;

01= reserved;

10= reserved;

11= disabled.

11°10
BANK6_PIN05

Pin 154, EMI_A05 pin function selection:

00= emi_addr5;

01= reserved;

10= reserved;

11= disabled.

9°8
BANK6_PIN04

Pin 144, EMI_A04 pin function selection:

00= emi_addr4;

01= reserved;

10= reserved;

11= disabled.

7°6
BANK6_PIN03

Pin 152, EMI_A03 pin function selection:

00= emi_addr3;

01= reserved;

10= reserved;

11= disabled.

5°4
BANK6_PIN02

Pin 164, EMI_A02 pin function selection:

00= emi_addr2;

01= reserved;

10= reserved;

11= disabled.

3°2
BANK6_PIN01

Pin 158, EMI_A01 pin function selection:

00= emi_addr1;

01= reserved;

10= reserved;

11= disabled.

BANK6_PIN00 Pin 170, EMI_A00 pin function selection:

00= emi_addr0;

01= reserved;

Table continues on the next page...

Pin Control Memory Map/Register Definition

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

758 Freescale Semiconductor, Inc.



HW_PINCTRL_MUXSEL12 field descriptions (continued)

Field Description

10= reserved;

11= disabled.

9.4.15 PINCTRL Pin Mux Select Register 13
(HW_PINCTRL_MUXSEL13)

The PINCTRL Pin Mux Select Register provides pin function selection for 9 pins in
bank6.

HW_PINCTRL_MUXSEL13: 0x1d0

HW_PINCTRL_MUXSEL13_SET: 0x1d4

HW_PINCTRL_MUXSEL13_CLR: 0x1d8

HW_PINCTRL_MUXSEL13_TOG: 0x1dC

This register allows the programmer to select which hardware interface blocks drive the 9
pins shown above.

Address: 8001_8000h base + 1D0h offset = 8001_81D0h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD0 BANK6_
PIN24W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R BANK6_
PIN23

BANK6_
PIN22

BANK6_
PIN21

BANK6_
PIN20

BANK6_
PIN19

BANK6_
PIN18

BANK6_
PIN17

BANK6_
PIN16W

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HW_PINCTRL_MUXSEL13 field descriptions

Field Description

31°18
RSRVD0

Always write zeroes to this field.

17°16
BANK6_PIN24

Pin 166, EMI_CKE pin function selection:

00= emi_cke;

01= reserved;

10= reserved;

11= disabled.
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HW_PINCTRL_MUXSEL13 field descriptions (continued)

Field Description

15°14
BANK6_PIN23

Pin 139, EMI_CE1N pin function selection:

00= emi_ce1n;

01= reserved;

10= reserved;

11= disabled.

13°12
BANK6_PIN22

Pin 151, EMI_CE0N pin function selection:

00= emi_ce0n;

01= reserved;

10= reserved;

11= disabled.

11°10
BANK6_PIN21

Pin 176, EMI_WEN pin function selection:

00= emi_wen;

01= reserved;

10= reserved;

11= disabled.

9°8
BANK6_PIN20

Pin 167, EMI_RASN pin function selection:

00= emi_rasn;

01= reserved;

10= reserved;

11= disabled.

7°6
BANK6_PIN19

Pin 172, EMI_CASN pin function selection:

00= emi_casn;

01= reserved;

10= reserved;

11= disabled.

5°4
BANK6_PIN18

Pin 165, EMI_BA2 pin function selection:

00= emi_ba2;

01= reserved;

10= reserved;

11= disabled.

3°2
BANK6_PIN17

Pin 160, EMI_BA1 pin function selection:

00= emi_ba1;

01= reserved;

10= reserved;

11= disabled.

BANK6_PIN16 Pin 157, EMI_BA0 pin function selection:

00= emi_ba0;

01= reserved;

Table continues on the next page...
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HW_PINCTRL_MUXSEL13 field descriptions (continued)

Field Description

10= reserved;

11= disabled.

9.4.16 PINCTRL Drive Strength and Voltage Register 0
(HW_PINCTRL_DRIVE0)

The PINCTRL Drive Strength and Voltage Register selects the current drive strength for
8 pins of bank 0.

HW_PINCTRL_DRIVE0: 0x300

HW_PINCTRL_DRIVE0_SET: 0x304

HW_PINCTRL_DRIVE0_CLR: 0x308

HW_PINCTRL_DRIVE0_TOG: 0x30C

The Drive Strength and Voltage Register selects the drive strength and voltage for pins
that are configured for output. Fields BANK0_PINxx_V configure voltage for both input
and output.

Address: 8001_8000h base + 300h offset = 8001_8300h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
S

R
V

D
7

B
A

N
K

0_
P

IN
07

_V

BANK0_
PIN07_MA

R
S

R
V

D
6

B
A

N
K

0_
P

IN
06

_V

BANK0_
PIN06_MA

R
S

R
V

D
5

B
A

N
K

0_
P

IN
05

_V

BANK0_
PIN05_MA

R
S

R
V

D
4

B
A

N
K

0_
P

IN
04

_V

BANK0_
PIN04_MA

W

Reset 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

R
S

R
V

D
3

B
A

N
K

0_
P

IN
03

_V

BANK0_
PIN03_MA

R
S

R
V

D
2

B
A

N
K

0_
P

IN
02

_V

BANK0_
PIN02_MA

R
S

R
V

D
1

B
A

N
K

0_
P

IN
01

_V

BANK0_
PIN01_MA

R
S

R
V

D
0

B
A

N
K

0_
P

IN
00

_V

BANK0_
PIN00_MA

W

Reset 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0

HW_PINCTRL_DRIVE0 field descriptions

Field Description

31
RSRVD7

Always write zeroes to this field.

30
BANK0_PIN07_V

Pin 124, GPMI_D07 pin voltage selection:

0= 1.8V;

1= 3.3V.

29°28
BANK0_PIN07_

MA

Pin 124, GPMI_D07 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

27
RSRVD6

Always write zeroes to this field.

26
BANK0_PIN06_V

Pin 130, GPMI_D06 pin voltage selection:

0= 1.8V;

1= 3.3V.

25°24
BANK0_PIN06_

MA

Pin 130, GPMI_D06 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

23
RSRVD5

Always write zeroes to this field.

Table continues on the next page...
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HW_PINCTRL_DRIVE0 field descriptions (continued)

Field Description

22
BANK0_PIN05_V

Pin 116, GPMI_D05 pin voltage selection:

0= 1.8V;

1= 3.3V.

21°20
BANK0_PIN05_

MA

Pin 116, GPMI_D05 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

19
RSRVD4

Always write zeroes to this field.

18
BANK0_PIN04_V

Pin 128, GPMI_D04 pin voltage selection:

0= 1.8V;

1= 3.3V.

17°16
BANK0_PIN04_

MA

Pin 128, GPMI_D04 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

15
RSRVD3

Always write zeroes to this field.

14
BANK0_PIN03_V

Pin 132, GPMI_D03 pin voltage selection:

0= 1.8V;

1= 3.3V.

13°12
BANK0_PIN03_

MA

Pin 132, GPMI_D03 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

11
RSRVD2

Always write zeroes to this field.

10
BANK0_PIN02_V

Pin 126, GPMI_D02 pin voltage selection:

0= 1.8V;

1= 3.3V.

9°8
BANK0_PIN02_

MA

Pin 126, GPMI_D02 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

Table continues on the next page...
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HW_PINCTRL_DRIVE0 field descriptions (continued)

Field Description

7
RSRVD1

Always write zeroes to this field.

6
BANK0_PIN01_V

Pin 136, GPMI_D01 pin voltage selection:

0= 1.8V;

1= 3.3V.

5°4
BANK0_PIN01_

MA

Pin 136, GPMI_D01 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

3
RSRVD0

Always write zeroes to this field.

2
BANK0_PIN00_V

Pin 134, GPMI_D00 pin voltage selection:

0= 1.8V;

1= 3.3V.

BANK0_PIN00_
MA

Pin 134, GPMI_D00 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

9.4.17 PINCTRL Drive Strength and Voltage Register 1
(HW_PINCTRL_DRIVE1)

The PINCTRL Drive Strength and Voltage Register selects the current drive strength for
0 pins of bank 0.

HW_PINCTRL_DRIVE1: 0x310

HW_PINCTRL_DRIVE1_SET: 0x314

HW_PINCTRL_DRIVE1_CLR: 0x318

HW_PINCTRL_DRIVE1_TOG: 0x31C

The Drive Strength and Voltage Register selects the drive strength and voltage for pins
that are configured for output.

Pin Control Memory Map/Register Definition

i.MX28 Applications Processor Reference Manual, Rev. 2, 08/2013

764 Freescale Semiconductor, Inc.



Address: 8001_8000h base + 310h offset = 8001_8310h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R RSRVD0

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HW_PINCTRL_DRIVE1 field descriptions

Field Description

RSRVD0 Always write zeroes to this field.

9.4.18 PINCTRL Drive Strength and Voltage Register 2
(HW_PINCTRL_DRIVE2)

The PINCTRL Drive Strength and Voltage Register selects the current drive strength for
8 pins of bank 0.

HW_PINCTRL_DRIVE2: 0x320

HW_PINCTRL_DRIVE2_SET: 0x324

HW_PINCTRL_DRIVE2_CLR: 0x328

HW_PINCTRL_DRIVE2_TOG: 0x32C

The Drive Strength and Voltage Register selects the drive strength and voltage for pins
that are configured for output. Fields BANK0_PINxx_V configure voltage for both input
and output.
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Address: 8001_8000h base + 320h offset = 8001_8320h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
S

R
V

D
7

B
A

N
K

0_
P

IN
23

_V

BANK0_
PIN23_MA

R
S

R
V

D
6

B
A

N
K

0_
P

IN
22

_V

BANK0_
PIN22_MA

R
S

R
V

D
5

B
A

N
K

0_
P

IN
21

_V

BANK0_
PIN21_MA

R
S

R
V

D
4

B
A

N
K

0_
P

IN
20

_V

BANK0_
PIN20_MA

W

Reset 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

R
S

R
V

D
3

B
A

N
K

0_
P

IN
19

_V

BANK0_
PIN19_MA

R
S

R
V

D
2

B
A

N
K

0_
P

IN
18

_V

BANK0_
PIN18_MA

R
S

R
V

D
1

B
A

N
K

0_
P

IN
17

_V

BANK0_
PIN17_MA

R
S

R
V

D
0

B
A

N
K

0_
P

IN
16

_V

BANK0_
PIN16_MA

W

Reset 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0

HW_PINCTRL_DRIVE2 field descriptions

Field Description

31
RSRVD7

Always write zeroes to this field.

30
BANK0_PIN23_V

Pin 80, GPMI_RDY3 pin voltage selection:

0= 1.8V;

1= 3.3V.

Table continues on the next page...
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HW_PINCTRL_DRIVE2 field descriptions (continued)

Field Description

29°28
BANK0_PIN23_

MA

Pin 80, GPMI_RDY3 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

27
RSRVD6

Always write zeroes to this field.

26
BANK0_PIN22_V

Pin 88, GPMI_RDY2 pin voltage selection:

0= 1.8V;

1= 3.3V.

25°24
BANK0_PIN22_

MA

Pin 88, GPMI_RDY2 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

23
RSRVD5

Always write zeroes to this field.

22
BANK0_PIN21_V

Pin 119, GPMI_RDY1 pin voltage selection:

0= 1.8V;

1= 3.3V.

21°20
BANK0_PIN21_

MA

Pin 119, GPMI_RDY1 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

19
RSRVD4

Always write zeroes to this field.

18
BANK0_PIN20_V

Pin 103, GPMI_RDY0 pin voltage selection:

0= 1.8V;

1= 3.3V.

17°16
BANK0_PIN20_

MA

Pin 103, GPMI_RDY0 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

15
RSRVD3

Always write zeroes to this field.

14
BANK0_PIN19_V

Pin 135, GPMI_CE3N pin voltage selection:

0= 1.8V;

Table continues on the next page...
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HW_PINCTRL_DRIVE2 field descriptions (continued)

Field Description

1= 3.3V.

13°12
BANK0_PIN19_

MA

Pin 135, GPMI_CE3N pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

11
RSRVD2

Always write zeroes to this field.

10
BANK0_PIN18_V

Pin 92, GPMI_CE2N pin voltage selection:

0= 1.8V;

1= 3.3V.

9°8
BANK0_PIN18_

MA

Pin 92, GPMI_CE2N pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

7
RSRVD1

Always write zeroes to this field.

6
BANK0_PIN17_V

Pin 131, GPMI_CE1N pin voltage selection:

0= 1.8V;

1= 3.3V.

5°4
BANK0_PIN17_

MA

Pin 131, GPMI_CE1N pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

3
RSRVD0

Always write zeroes to this field.

2
BANK0_PIN16_V

Pin 115, GPMI_CE0N pin voltage selection:

0= 1.8V;

1= 3.3V.

BANK0_PIN16_
MA

Pin 115, GPMI_CE0N pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved
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9.4.19 PINCTRL Drive Strength and Voltage Register 3
(HW_PINCTRL_DRIVE3)

The PINCTRL Drive Strength and Voltage Register selects the current drive strength for
5 pins of bank 0.

HW_PINCTRL_DRIVE3: 0x330

HW_PINCTRL_DRIVE3_SET: 0x334

HW_PINCTRL_DRIVE3_CLR: 0x338

HW_PINCTRL_DRIVE3_TOG: 0x33C

The Drive Strength and Voltage Register selects the drive strength and voltage for pins
that are configured for output. Fields BANK0_PINxx_V configure voltage for both input
and output.

Address: 8001_8000h base + 330h offset = 8001_8330h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R RSRVD5

R
S

R
V

D
4

B
A

N
K

0_
P

IN
28

_V

BANK0_
PIN28_MA

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
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Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

R
S

R
V

D
3

B
A

N
K

0_
P

IN
27

_V

BANK0_
PIN27_MA

R
S

R
V

D
2

B
A

N
K

0_
P

IN
26

_V

BANK0_
PIN26_MA

R
S

R
V

D
1

B
A

N
K

0_
P

IN
25

_V

BANK0_
PIN25_MA

R
S

R
V

D
0

B
A

N
K

0_
P

IN
24

_V

BANK0_
PIN24_MA

W

Reset 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0

HW_PINCTRL_DRIVE3 field descriptions

Field Description

31°20
RSRVD5

Always write zeroes to this field.

19
RSRVD4

Always write zeroes to this field.

18
BANK0_PIN28_V

Pin 129, GPMI_RESETN pin voltage selection:

0= 1.8V;

1= 3.3V.

17°16
BANK0_PIN28_

MA

Pin 129, GPMI_RESETN pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

15
RSRVD3

Always write zeroes to this field.

14
BANK0_PIN27_V

Pin 123, GPMI_CLE pin voltage selection:

0= 1.8V;

1= 3.3V.

13°12
BANK0_PIN27_

MA

Pin 123, GPMI_CLE pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

Table continues on the next page...
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HW_PINCTRL_DRIVE3 field descriptions (continued)

Field Description

11
RSRVD2

Always write zeroes to this field.

10
BANK0_PIN26_V

Pin 117, GPMI_ALE pin voltage selection:

0= 1.8V;

1= 3.3V.

9°8
BANK0_PIN26_

MA

Pin 117, GPMI_ALE pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

7
RSRVD1

Always write zeroes to this field.

6
BANK0_PIN25_V

Pin 127, GPMI_WRN pin voltage selection:

0= 1.8V;

1= 3.3V.

5°4
BANK0_PIN25_

MA

Pin 127, GPMI_WRN pin output drive strength selection:

00=medium drive strength

01=medium drive strength

10=very high drive strength

11=reserved

3
RSRVD0

Always write zeroes to this field.

2
BANK0_PIN24_V

Pin 110, GPMI_RDN pin voltage selection:

0= 1.8V;

1= 3.3V.

BANK0_PIN24_
MA

Pin 110, GPMI_RDN pin output drive strength selection:

00=medium drive strength

01=medium drive strength

10=very high drive strength

11=reserved

9.4.20 PINCTRL Drive Strength and Voltage Register 4
(HW_PINCTRL_DRIVE4)

The PINCTRL Drive Strength and Voltage Register selects the current drive strength for
8 pins of bank 1.

HW_PINCTRL_DRIVE4: 0x340
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HW_PINCTRL_DRIVE4_SET: 0x344

HW_PINCTRL_DRIVE4_CLR: 0x348

HW_PINCTRL_DRIVE4_TOG: 0x34C

The Drive Strength and Voltage Register selects the drive strength and voltage for pins
that are configured for output. Fields BANK1_PINxx_V configure voltage for both input
and output.

Address: 8001_8000h base + 340h offset = 8001_8340h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
S

R
V

D
7

B
A

N
K

1_
P

IN
07

_V

BANK1_
PIN07_MA

R
S

R
V

D
6

B
A

N
K

1_
P

IN
06

_V

BANK1_
PIN06_MA

R
S

R
V

D
5

B
A

N
K

1_
P

IN
05

_V

BANK1_
PIN05_MA

R
S

R
V

D
4

B
A

N
K

1_
P

IN
04

_V

BANK1_
PIN04_MA

W

Reset 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

R
S

R
V

D
3

B
A

N
K

1_
P

IN
03

_V

BANK1_
PIN03_MA

R
S

R
V

D
2

B
A

N
K

1_
P

IN
02

_V

BANK1_
PIN02_MA

R
S

R
V

D
1

B
A

N
K

1_
P

IN
01

_V

BANK1_
PIN01_MA

R
S

R
V

D
0

B
A

N
K

1_
P

IN
00

_V

BANK1_
PIN00_MA

W

Reset 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
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HW_PINCTRL_DRIVE4 field descriptions

Field Description

31
RSRVD7

Always write zeroes to this field.

30
BANK1_PIN07_V

Pin 75, LCD_D07 pin voltage selection:

0= 1.8V;

1= 3.3V.

29°28
BANK1_PIN07_

MA

Pin 75, LCD_D07 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

27
RSRVD6

Always write zeroes to this field.

26
BANK1_PIN06_V

Pin 91, LCD_D06 pin voltage selection:

0= 1.8V;

1= 3.3V.

25°24
BANK1_PIN06_

MA

Pin 91, LCD_D06 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

23
RSRVD5

Always write zeroes to this field.

22
BANK1_PIN05_V

Pin 89, LCD_D05 pin voltage selection:

0= 1.8V;

1= 3.3V.

21°20
BANK1_PIN05_

MA

Pin 89, LCD_D05 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

19
RSRVD4

Always write zeroes to this field.

18
BANK1_PIN04_V

Pin 79, LCD_D04 pin voltage selection:

0= 1.8V;

1= 3.3V.

17°16
BANK1_PIN04_

MA

Pin 79, LCD_D04 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

Table continues on the next page...
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HW_PINCTRL_DRIVE4 field descriptions (continued)

Field Description

11=reserved

15
RSRVD3

Always write zeroes to this field.

14
BANK1_PIN03_V

Pin 77, LCD_D03 pin voltage selection:

0= 1.8V;

1= 3.3V.

13°12
BANK1_PIN03_

MA

Pin 77, LCD_D03 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

11
RSRVD2

Always write zeroes to this field.

10
BANK1_PIN02_V

Pin 67, LCD_D02 pin voltage selection:

0= 1.8V;

1= 3.3V.

9°8
BANK1_PIN02_

MA

Pin 67, LCD_D02 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

7
RSRVD1

Always write zeroes to this field.

6
BANK1_PIN01_V

Pin 69, LCD_D01 pin voltage selection:

0= 1.8V;

1= 3.3V.

5°4
BANK1_PIN01_

MA

Pin 69, LCD_D01 pin output drive strength selection:

00=low drive strength

01=medium drive strength

10=high drive strength

11=reserved

3
RSRVD0

Always write zeroes to this field.

2
BANK1_PIN00_V

Pin 63, LCD_D00 pin voltage selection:

0= 1.8V;

1= 3.3V.

BANK1_PIN00_
MA

Pin 63, LCD_D00 pin output drive strength selection:

00=low drive strength

01=medium drive strength

Table continues on the next page...
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HW_PINCTRL_DRIVE4 field descriptions (continued)

Field Description

10=high drive strength

11=reserved

9.4.21 PINCTRL Drive Strength and Voltage Register 5
(HW_PINCTRL_DRIVE5)

The PINCTRL Drive Strength and Voltage Register selects the current drive strength for
8 pins of bank 1.

HW_PINCTRL_DRIVE5: 0x350

HW_PINCTRL_DRIVE5_SET: 0x354

HW_PINCTRL_DRIVE5_CLR: 0x358

HW_PINCTRL_DRIVE5_TOG: 0x35C

The Drive Strength and Voltage Register selects the drive strength and voltage for pins
that are configured for output. Fields BANK1_PINxx_V configure voltage for both input
and output.

Address: 8001_8000h base + 350h offset = 8001_8350h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

R
S

R
V

D
7

B
A

N
K

1_
P

IN
15

_V

BANK1_
PIN15_MA

R
S

R
V

D
6

B
A

N
K

1_
P

IN
14

_V

BANK1_
PIN14_MA

R
S

R
V

D
5

B
A

N
K

1_
P
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